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Abstract 
One of the most significant and underrecognized public health concerns in young children is 
related to the consequences of inadequate sleep. Inadequate sleep may result in problems related 
to behavioral regulation, executive functioning, and academic performance. ‘Sleep hygiene’, a 
term that describes consistent daytime and nighttime practices that promote healthy sleep, has 
been found to significantly increase sleep duration and improve sleep quality in the pediatric 
population. Researchers have found that many parents have a poor understanding of sleep 
hygiene. The purpose of this study was to determine if an educational intervention increased 
parental knowledge and practices of sleep hygiene and encouraged parents to communicate with 
pediatric healthcare providers regarding sleep. This study evaluated the acceptability of a written 
sleep intervention among parents and pediatric providers. Employing a two-group, true 
experimental design with random assignment. Participants included parents of children between 
the ages of 2 years and 5 years who were recruited from a community developmental screening. 
A total of 45 parents participated in the study. During Phase One of the study, parents were 
randomly assigned to a condition. Twenty-one parents were assigned to the experimental group 
(Healthy Sleep Handout) and 24 were assigned to the control group (Healthy Eating Handout). 
Following the handout, parents were asked to complete the Sleep Hygiene Knowledge Test, a 
12-item true/false test. On average, the experimental and control group obtained total scores of 
78% and 71%, respectively. There was no significant difference between group means. Phase 
Two was completed approximately one week after the first phase. Of the 45 parents who 
consented and participated in the study, 41 completed both phases of the study yielding a 91% 
  
 
vii 
follow-up rate between phases. During Phase Two, parents were asked to complete the Pediatric 
Sleep Hygiene Questionnaire. Participants in the experimental group scored statistically 
significantly higher on the sleep hygiene scale than the control group. Cohen’s effect size value 
suggested a moderate effect. With regard to future parental intent to communicate with pediatric 
healthcare providers regarding sleep, the experimental group endorsed a slightly higher intent to 
communicate with pediatric providers; however, there was not a statistically significant 
difference between group means. The effect size for this analysis suggested a small effect. Of 
note, 65% of the experimental group and 43% of the control group endorsed that they ‘very 
probably’ or ‘definitely’ plan to talk with their child’s healthcare provider in the future regarding 
sleep concerns. Parents and pediatric providers involved in the study participated in feedback 
interviews. Taken together, both parents and providers reported the intervention as practical and 
beneficial to practice. Implications of the findings are discussed in relation to developing 
strategies for improved dissemination of sleep health knowledge and increasing parental sleep 
hygiene practices in families of young children including implications for healthcare settings, 
schools, and communities. Recommendations for future qualitative research include examining 
the factors associated with parental readiness to make changes regarding their child’s sleep 
behaviors, as well as perceived challenges and barriers. 
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Chapter One 
 
Introduction 
Statement of the Problem 
One of the most significant and underrecognized public health concerns in young 
children is related to the consequences of inadequate sleep. A wealth of empirical evidence 
suggests that appropriate amounts of sleep are necessary for optimal cognitive, physical, and 
social-emotional functioning (Mindell & Owens, 2015). Conversely, insufficient sleep may 
significantly impair daytime functioning across such domains. For example, inadequate sleep 
may result in problems related to mood disturbance and behavioral regulation (Sadeh, Gruber, & 
Raviv, 2002), attention, memory, and concentration (Meltzer & Crabtree, 2015), as well as 
impaired academic performance and learning capacity (Curcio, Ferrara, & De Gennaro, 2006), 
increased risk-taking behavior and accidental injury (Owens, Fernando, & McGuinn, 2005), and 
increased risk for obesity, diabetes, allergies, and ear infections (Chen, Beydoun, &Wang, 2008; 
Rudnicka et al., 2017). Sleep deprivation in children has been found to result in increased 
parental stress and decreased parenting skills (Hoffman et al., 2005; Mindell & Owens, 2015). 
Furthermore, sleep problems can intensify the symptoms of nearly every comorbid medical or 
psychiatric condition (Mindell & Owens, 2015). 
Up to 30% of children will experience at least one sleep problem during early childhood 
(Owens, 2008; Owens, Spirito, McGuinn, & Nobile, 2000). While a small percentage have 
medically-based sleep concerns (e.g., snoring, leg movements), the most common types of sleep 
problems in young children are behaviorally-based (Mindell, Kuhn, Lewin, Meltzer, & Sadeh, 
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2006; Mindell & Owens, 2015). Up to 50% of young children experience behavioral sleep 
problems (Mindell & Owens, 2003). Specifically, 25% to 50% of children over 6 months of age 
have been found to experience prolonged night wakings. Similarly, bedtime resistance has been 
found in 10% to 30% of toddlers and preschoolers (Mindell & Owens, 2015). Not only is 
bedtime resistance common, but it often persists into early childhood. One study found that 84% 
of children ages 15 to 48 months with sleep problems related to night wakings and bedtime 
resistance experienced significant sleep problems at 3 years of age (Kataria, Swanson, & 
Trevathan, 1987). Moreover, children who experience developmental delays have a higher risk 
of sleep disturbance than typically developing children, with difficulty falling asleep and staying 
asleep being the most common problems (Bonuck & Grant, 2012). The high rates of sleep 
problems among young children is concerning given the substantial amount of literature on the 
negative effects of insufficient sleep. Early intervention could potentially prevent sleep problems 
from becoming more serious or continuing into adolescence (Gruber, Cassoff, & Knauper, 
2011).  
Aside from medical and physiological sleep disturbances such as snoring or leg 
movements, many insomnia-related sleep problems are behavioral and typically stem from a lack 
of sleep-promoting practices (e.g., irregular sleep-wake schedule). In addition, behavioral sleep 
problems may develop as a result of adverse sleep onset associations, or only being able to fall 
asleep under certain conditions (e.g., being rocked by a parent). Insomnia is a sleep disorder 
which involves difficulty initiating or maintaining sleep (Mindell & Owens, 2015). The 
International Classification of Sleep Disorders, 3rd Edition (ICSD-3; American Academy of 
Sleep Medicine, 2014) categorizes both pediatric and adult insomnia disorders as “chronic 
insomnia disorder” and “short-term insomnia disorder”. However, for the purpose of this study, 
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specific types of behavioral insomnia (e.g., insomnia related to sleep-onset associations) are 
defined in order to provide a more accurate description of insomnia specific to young children. 
Further, the term parents refer to any person the child legally resides with, including biological 
and non-biological caregivers. This study aimed to intervene with sleep problems in children 
either at-risk of or identified as having a developmental delay. Based on a prevalence study of 
over 100,000 children between the ages of 3 and 17 years, the most common risk factors for 
developmental delay include male sex when compared to female, prenatal risk factors (e.g., 
premature birth), lower maternal education (e.g., less than a college degree), low family income 
(e.g., under the poverty line), and public health insurance compared to private (Boyle et al., 
2011). However, for the purpose of this study, the term “at-risk for developmental delay” refers 
to any child brought to a community developmental screening as a result of a parent-suspected 
delay.  
 Sleep hygiene refers to the daytime and nighttime practices that promote healthy sleep. 
Sleep hygiene has been found to significantly increase sleep duration and improve sleep quality 
in the pediatric population. The principles of sleep hygiene include a consistent bedtime routine 
such as a warm bath and bedtime reading, absence of electronics and caffeine before bed, 
physical environment that encourages sleep, and consistent wake time (Galland & Mitchell, 
2010). The National Sleep Foundation Sleep in America Poll found a positive relationship 
between sleep hygiene practices and sleep duration among children (Mindell, Meltzer, 
Carskadon, & Chervin., 2009). In fact, research has demonstrated that poor sleep hygiene (e.g., 
excessive parental involvement and child’s lack of self-soothing skills) is closely linked to 
difficulty initiating and maintaining sleep (Bauchner, Philipp, Levenson, & Zuckerman, 1991). 
Additionally, researchers have concluded that sleep ecology (i.e., sleep environment) and 
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parental behaviors (e.g., rocking a child to sleep) explain a significant portion of differences 
among children’s sleep habits (Sadeh, Mindell, Luedtke, & Wiegand, 2009). Given the present 
literature, sleep hygiene is often incorporated into behavioral sleep interventions (Vriend, 
Corkum, Moon, & Smith, 2011). Researchers have found that behavioral sleep interventions are 
less effective when poor sleep habits are present (Johnson, Giannotti, & Cortesti, 2009). As such, 
improving sleep hygiene is suggested as the ‘first line of treatment’ when approaching sleep 
problems (Jan et al., 2008).  
Behavioral sleep interventions have been successful in treating sleep problems in young 
children (Meltzer & Crabtree, 2015; Mindell et al., 2006;). Such treatments are grounded in 
learning and behavior theories and aim to promote healthy sleep practices (Moturi & Avis, 
2010). Behavioral sleep interventions frequently rely on parent training to facilitate changes in 
the child’s behavior (Mindell et al., 2009). Positive bedtime routines, parent education/training, 
extinction, faded bedtime, and scheduled awakenings are among those with the most empirical 
support (Kuhn & Elliot, 2003; Meltzer & Crabtree, 2015; Mindell et al., 2006). Several highly 
effective behavioral and educational interventions exist for parents of newborns; however, few 
evidence-based interventions are targeted toward the promotion of healthy sleep in preschool and 
school-age children. Moreover, behavioral interventions that aim to reduce night waking and 
bedtime refusal in older children are often complex and time-consuming and are typically only 
implemented with families of children with recognized sleep disorders. Furthermore, there is 
little research on the effectiveness of parent education that is independent of more complex 
behavioral interventions (Allen, Howlett, Coulombe, & Corkum, 2015; Jones, Owens, & Pham, 
2012).  
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Researchers have found that parents are generally unaware of the symptoms of poor sleep 
(Owens, 2001; Owens & Jones, 2011; Owens, Jones, & Nash, 2011; Owens et al., 2000). 
Conversely, parents who are aware of their child’s sleep problem may not report it to their 
child’s pediatrician (Blunden et al., 2004). Parents have been found to have a poor understanding 
of the strategies used to promote healthy sleep, resulting in an increase of negative sleep 
practices at home (Owens, 2001; Owens & Jones, 2011; Owens et al., 2011; Owens et al., 2000).  
Healthcare professionals are in an ideal position to address the need for sleep education 
given the ongoing access pediatric providers (e.g., pediatricians, nurses, psychologists, early 
intervention providers) have to parents of young children (Mindell & Owens, 2015). However, 
the professional guidelines on incorporating sleep hygiene education into primary care settings 
are currently absent. Despite the lack of guidelines, there is national recognition of the 
importance of increasing sleep health knowledge among families and pediatric providers. In 
2006, the Institute of Medicine emphasized the unmet need for healthcare professionals, medical 
students, and the general public to increase their knowledge regarding the importance of healthy 
sleep (Institute of Medicine, 2006). Despite the known benefits of identifying and treating sleep 
problems in primary care, pediatric healthcare professionals perceive several barriers to engaging 
in sleep health education during routine examinations such as lack of time and resources, lack of 
sleep health knowledge and training, and low perceived confidence (Faruqui, Khubchandani, 
Price, Bolyard, & Reddy, 2011; Mindell, Moline, Zendell, Brown, & Fry, 1994; Owens, 2001). 
Given the barriers associated with primary care settings, turning to other family-oriented venues 
is optimal. Pediatric psychologists, school psychologists, and early intervention providers are 
opportune professionals to either provide preventative sleep hygiene information to parents or 
reinforce sleep recommendations made by their child’s healthcare provider. 
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Taken together, there is a need for brief educational tools aimed at increasing parent 
knowledge and practices of healthy sleep that can be widely and easily distributed. Provided that 
parents may not report sleep concerns with their child’s pediatrician (Blunden et al., 2004), there 
also is a need for sleep health education that raises awareness of common sleep problems and 
increases parent intent to communicate with healthcare providers on sleep in order to prevent 
early signs of sleep disturbances from progressing into a sleep disorder. Written educational 
tools, such as brochures, are affordable and can be widely distributed to families in a reasonable 
time. Moreover, educational tools have been suggested as an efficient method to overcoming 
barriers related to time and resources in primary care settings (Gruber et al., 2011). Further, 
expanding sleep education beyond primary care introduces the possibility of addressing the sleep 
knowledge gap, and as a result, improving the health and development of young children. 
Theoretical Framework 
Effectively translating sleep health knowledge into behavior change is grounded in 
several behavior change theories including the Transtheoretical Model of behavior change, 
which conceptualizes the process of intentional behavior change: “precontemplation”, 
“contemplation”, “preparation”, “action”, “maintenance”, and “termination” (Prochaska, 
Redding, & Evers, 1997). The Transtheoretical Model of behavior change is of particular 
relevance to this study because it acknowledges that very few people are ready to take action at 
any given time. Interventions based on the Transtheoretical Model have been found to result in 
increased participation in the change process. In addition, the Theory of Planned Behavior is of 
relevance to this study. The Theory of Planned Behavior proposes that behavior change is 
influenced by a person’s intention, or motivation, to change and the perceived risks and benefits 
of that change (Ajzen, 1991). Specifically, a person’s intentions are determined by their 
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“attitudes” (i.e., opinions of a behavior), “subjective norm” (i.e., beliefs of how significant others 
view the behavior and/or need for change), and “perceived behavioral control” (i.e., beliefs of 
personal control over a behavior). According to Ajzen (1991), intentions are the most proximal 
predictors of behavior change. Finally, Self-Efficacy Theory also is of relevance. Self-Efficacy 
Theory proposes that one’s self-efficacy, or beliefs of their own abilities, has influence on life 
outcomes (Bandura, 1994). Self-efficacy has been found to be a proximal predictor of behavior, 
given that it is based on perceptions of self-confidence and control. 
Taken together, these theories suggest several factors that may influence whether a 
person is willing to participate in health-promoting behaviors such as sleep hygiene. Moreover, 
sleep habits are learned behaviors, therefore by definition, amenable to change. Research has 
suggested that health-promoting interventions are more effective when grounded in theory (Lin 
et al., 2018; Prestwich et al., 2014; Prestwich, Webb, & Conner, 2015). As such, behavior 
change techniques were incorporated in this study. Table 1 provides a detailed description of 
each change component and corresponding mechanism of action. Furthermore, Table 2 outlines 
the logic model that supports this intervention including anticipated proximal and distal 
outcomes.  
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Table 1 
 
Behavior Change Techniques Incorporated in the Current Study 
 
Behavior Change Technique* Brief Description Mechanism of Action 
 
BCT 5.1: Information about health  
   consequences 
 
Outline American Academy of  
   Sleep Medicine recommended    
   sleep durations for young  
   children; explain negative health  
   consequences of insufficient  
   sleep, particularly among  
   children with DD 
 
Knowledge and attitude towards  
   sleep hygiene; beliefs about  
   consequences of sleep; 
intentions  
   to implement healthy sleep  
   habits 
BCT 12.1: Restructuring the  
   physical environment 
Suggestions for making child’s  
   bedroom comfortable for sleep 
   (e.g., cool and quiet) 
Perceived behavioral control 
BCT 4.1: Instruction on how to  
   perform a behavior 
Include specific recommendations  
   to improve sleep hygiene  
Behavioral regulation 
BCT 1.4: Action planning Prompt parents to discuss sleep  
   with their child’s healthcare  
   provider 
Behavioral regulation 
BCT 1.2: Problem solving Discuss whether parents have  
   implemented recommendations  
    
Beliefs about capabilities 
BCT 9.1: Credible source Handout is distributed to families  
   by credible sources who hold  
   influence (e.g., healthcare  
   providers) 
General attitudes and beliefs about 
sleep 
*Labels of behavioral change techniques are adapted from Michie et al. (2013) taxonomy. 
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Table 2 
Logic Model of Current Intervention  
Purpose Inputs Activities Outputs  Outcomes 
    Short-term Long-term 
 
To promote 
healthy sleep 
practices 
among parents 
of young 
children who 
are at-risk of 
or identified 
as having a 
developmental 
delay 
 
Parent/caregiver 
time 
 
Clinic/program 
staff time and 
space 
 
Research 
assistant time 
 
 
Expose parents 
to sleep hygiene 
handout 
 
 
 
 
Number of 
sleep 
hygiene 
practices 
implemented 
 
Parents improve 
their 
understanding of 
sleep hygiene 
 
Regularity of 
sleep habits 
improve among 
children 
 
Providers 
perceive less 
barriers to 
addressing sleep 
hygiene 
 
Sleep hygiene 
resource will be 
easily accessible 
to parents and 
providers 
 
Improved sleep 
for young 
children 
 
Reduce 
negative 
consequences of 
insufficient 
sleep (e.g., 
social-
emotional 
problems) 
 
Reduce parental 
stressors related 
to child sleep 
 
Quality of life 
improves for 
family 
 
The intervention developed in this study also is rooted in Bronfenbrenner’s ecological 
systems theory to human development (1977), which describes how multiple systems influence a 
child’s development. Specifically, these systems include the “microsystem” (e.g., a child’s 
family and peers), the “mesosystem” (i.e., interactions between factors of the microsystem), the 
“exosystem” (e.g., neighbors, politics, social services), and the “macrosystem” (i.e., attitudes of 
the child’s culture). When managing sleep problems in young children, it is important to consider 
ecological systems theory given that sleep habits may be greatly influenced by a child’s 
individual and socio-cultural factors. At an individual level, genetic predispositions may increase 
susceptibility of a sleep problem (Sehgal & Mignot, 2011). Moreover, medical problems that 
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result in symptoms of discomfort, such as gastrointestinal issues, allergies, headaches, and ear 
infections can disrupt sleep patterns (Bruni, Russo, Violani, & Guidetti, 2004; Kahn et al., 1989, 
Koinis-Mitchell et al., 2012, Tudor, Walsh, Mulder, & Lerner, 2015). Further, parents and 
caregivers can, sometimes inadvertently, create certain conditions in a child’s environment that 
promote healthy sleep (e.g., consistent bedtime routine) or contribute to sleep problems (e.g., use 
of electronic screens before bed; El Sheikh & Sadeh, 2015). More specifically, parental 
guidelines for healthy sleep hygiene practices such as reduced television and electronics use, and 
promoting calming activities before bed have been shown to have an effect on children’s sleep 
(Mindell, Sadeh, & Kohyama, 2010; Owens et al., 2011). Conversely, parents who are unfamiliar 
with healthy sleep recommendations are more likely to report insufficient sleep in their child 
(Owens et al., 2011). Similarly, school factors including amount of homework, school start 
times, and extracurricular activities can significantly affect the quality and duration of a child’s 
sleep (Owens, Belon, & Moss, 2010). Furthermore, cultural factors, community norms and 
expectations, and poverty may influence a child’s sleep (El Sheikh & Sadeh, 2015). For instance, 
sleeping arrangements, such as co-sleeping or sleeping alone, can be influenced by cultural 
norms (Ball, Hooker, & Kelly, 2000). Similarly, children in poverty may be exposed to an 
increased amount of neighborhood noise or crowded sleep environments (Moore et al., 2011), 
which can affect the quality and duration of sleep. These factors highlight the necessity of 
applying Bronfenbrenner’s ecological systems theory to preventative sleep interventions. 
Researchers have proposed that targeted sleep education programs that have considered 
Bronfenbrenner’s theory may be more effective at translating sleep education into sleep behavior 
change (Blunden, Benveniste, & Thompson, 2016). 
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This study also is aligned with a preventative health care model known as stepped care. 
Espie (2009) proposed an adapted version of the stepped care model for addressing sleep health 
at a population level (Figure 1). Using a stepped care approach, the dissemination of sleep health 
information may likely reduce the amount of undetected sleep problems that later progress into 
more serious disorders. This study examined the impact of a Level 1 preventative sleep 
intervention. According to Espie (2009), certain sleep problems can be prevented through 
information-based interventions. Further, preventative sleep education has been suggested to 
increase accessibility to treatment among patients who experience difficulty obtaining care due 
to cost or limited availability trained professionals. Despite a rise in the number of trained 
pediatric sleep providers over the last ten years, the subspecialty of pediatric sleep medicine 
continues to be one of the lowest certified in the field. Specifically, between 2007 and 2015, less 
than 280 sleep specialists were certified by the American Board of Pediatrics compared to over 
770 developmental-behavioral specialists and 115,000 pediatricians in the United States 
(American Board of Pediatrics, 2015). Given the increasingly high rate of behavioral sleep 
problems among young children, as well as the limited number of pediatric sleep specialists, a 
stepped care model is ideal for preventing and treating sleep problems in primary care settings, 
as it provides evidence-based information to a large population at a lower cost (Espie, 2009).  
Purpose of the Study  
The aim of this study was to investigate the impact of an educational intervention on 
parental knowledge, practices, and intentions of healthy sleep in young children (2 to 5 years of 
age). Further, this study obtained information on the acceptability of the intervention in a 
pediatric setting. The educational intervention consisted of a one-page sleep hygiene handout 
designed by the Principal Investigator (PI) to inform parents of evidence-based sleep hygiene 
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practices that can be easily implemented at home. This study collected data on parent knowledge 
and practices of sleep hygiene in young children, parents’ intent to communicate with pediatric 
providers regarding sleep concerns, and parent and provider perceptions and acceptability of the 
intervention.  
 
 
 
 
 
 
 
 
Figure 1. Stepped Care Model Adapted for Sleep Health by Espie (2009) 
 
Research Questions 
To investigate the impact of a brief educational intervention, the following research 
questions were addressed. 
Research Question 1. Relative to an alternative intervention control group, is 
participation in a brief, educational sleep hygiene intervention associated with greater parental 
sleep hygiene knowledge? 
Research Question 2. Relative to an alternative intervention control group, is 
participation in a brief, educational sleep hygiene intervention associated with greater 
implementation of age-appropriate sleep hygiene practices? 
Level 1 - Preventative 
Sleep Education
• Basic behavioral change; 
no clinical intervention 
(e.g., sleep hygiene 
information about the 
importance of stable 
sleep/wake rhythms)
Level 2 - Primary 
Level Sleep 
Interventions
• Needing some clinical 
guidance (e.g., how to 
stabilize irregular 
sleep/wake rhythms 
between week and 
weekends)
Level 3 - Secondary 
Level Sleep 
Interventions
• Needing extensive clinical 
guidance; those not 
responsive to Level 1 or 2 
(e.g., delayed sleep phase 
syndrome)
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Research Question 3. Relative to an alternative intervention control group, is 
participation in a brief, educational sleep hygiene intervention associated with greater parental 
intent to communicate with healthcare providers about sleep in the future? 
Research Question 4. To what extent do parents and pediatric providers deem a written 
educational sleep hygiene intervention to be acceptable for a pediatric setting? 
Hypotheses 
Regarding research question 1, it was hypothesized that parents of young children 
participating in the intervention would demonstrate greater sleep hygiene knowledge when 
compared to the alternative intervention control group. Specifically, it was hypothesized that 
parents in the experimental group would demonstrate significantly higher sleep hygiene 
knowledge scores than the control group. These hypotheses were consistent with findings from 
the professional literature reviewed in Chapter 2, which suggest that parents who participate in 
educational sleep interventions experience improvements in sleep health knowledge (Eckerberg, 
2002; Jones et al., 2012; Seymour, Brock, During, & Poole, 1989). In addition, these hypotheses 
were consistent with findings that suggest written handouts are effective for increasing parent 
knowledge of childhood health behaviors (Barlow & Wright, 1998; Kennedy et al., 2003; 
Maggs, Jubb, & Kemm, 1996; Rune, Mulgrew, Sharman, & Lovell, 2015).  
 Regarding research question 2, it was hypothesized that parents of young children 
participating in the intervention would demonstrate greater implementation of sleep hygiene 
practices when compared to the alternative intervention control group. Specifically, it was 
hypothesized that parents in the experimental group would report a significantly greater sleep 
hygiene practice score than the control group. These hypotheses were consistent with findings 
from the professional literature reviewed in Chapter 2, which suggest that sleep-promoting 
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practices can be improved through educational intervention (Adair et al., 1991; Hiscock et al., 
2007; Stremler et al., 2006; Taveras et al., 2011; Wolfson & Lacks, 1992). 
 Regarding research question 3, it was hypothesized that parents of young children 
participating in the intervention would demonstrate greater intent to communicate with their 
child’s healthcare provider regarding sleep when compared to the alternative intervention control 
group. These hypotheses were consistent with findings from the professional literature reviewed 
in Chapter 2, which suggest that brief healthcare handouts may encourage parents to discuss 
certain topics with their healthcare providers (Donald, Arays, Elliott, & Jordan, 2018). 
Regarding research question 4, it was hypothesized that the pediatric providers involved 
in the study would find the written sleep hygiene intervention useful and feasible for the setting 
(i.e., acceptable). Similarly, it was hypothesized that parents in the experimental group would 
report the intervention as useful and feasible. Given that the control group also received a similar 
educational handout, it was hypothesized that there would not be a significant difference in 
ratings of acceptability across groups. These hypotheses were based on the findings of similar 
studies described in Chapter 2, which examined the treatment acceptability of written 
educational interventions in healthcare settings (Davies, Monaghan, & Hogan, 2016; Donald et 
al., 2018). 
Importance of the Study 
It is estimated that up to 40% of young children will experience at least one clinically 
significant sleep problem (Mindell & Owens, 2015), with rates as high as 75% in children with 
developmental delay (Cotton & Richdale, 2006; Krakowiak et al., 2008; Richdale & Schreck, 
2009). Insufficient sleep has been found to significantly impair behavior regulation, attention, 
memory, and concentration, as well as academic performance and learning capacity (Meltzer & 
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Crabtree, 2015; Sadeh et al., 2002). Moreover, sleep problems in children can significantly 
impact the health and well-being of parents (Hoffman et al., 2005; Mindell & Owens, 2015). 
Parents who may be unaware of the signs of sleep problems, or have a poor understanding of the 
practices that promote healthy sleep, may not discuss sleep with their child’s pediatrician. 
According to a report from the Institute of Medicine, “the lack of awareness among the general 
public that results from the absence of sleep content in public health education programs causes 
patients to be hesitant about discussing sleep problems with their health care providers” (Institute 
of Medicine, 2006, p. 175).  Likewise, pediatricians may not ask sleep-related questions if 
parents do not bring up sleep as a problem (Faruqui et al., 2011). Current sleep interventions 
typically target children with identified sleep disorders. Such interventions often require a 
significant amount of resources and can be time-consuming and costly. Given that primary care 
pediatricians report time and resources as a barrier to sleep screening, there is a need for 
educational interventions that can be more easily implemented. Written educational tools, such 
as handouts or brochures, are affordable and easily distributed to a wide range of families in a 
reasonable amount of time. A brief sleep handout provided distributed to parents in family-
oriented venues such as pediatric clinics and community developmental screenings could 
potentially increase sleep health knowledge and awareness, and, in doing so, increase parent 
intent to engage in positive sleep hygiene practices and discuss sleep with their child’s provider. 
Furthermore, educational tools have been suggested as an efficient method to overcoming 
barriers related to time and resources in primary care settings (Gruber et al., 2011). As such, 
written educational interventions have the potential to improve productivity in clinical practice.  
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Definition of Key Terms 
Acceptability: refers to the degree to which the written sleep intervention was accepted by 
parents of young children, as well as the extent to which the intervention was found feasible 
among pediatric providers. 
At-risk for developmental delay: refers to any child brought to a community developmental 
screening by their parent or caregiver as a result of a suspected delay or developmental concern, 
and screened by early childhood developmental specialists including speech language 
pathologists, school psychologists, school social workers, and school nurses. For the purpose of 
this study, children considered “at-risk for developmental delay” may or may not actually have a 
diagnosed developmental delay. 
Pediatric Insomnia: a sleep disturbance in children characterized by difficulty initiating and 
maintaining sleep 
Parents: any legal guardian of a child 
Pediatric Provider: any professional who works with young children including providers of 
healthcare (e.g., pediatricians, nurses), behavioral healthcare (e.g., psychologists), and early 
intervention programs (e.g., early intervention providers, service coordinators).    
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Chapter Two 
Literature Review 
This chapter reviews the professional literature relevant to this study. Specifically, this 
chapter reviews the literature in six primary areas: 1) importance and prevalence of pediatric 
sleep, 2) behavioral sleep problems in young children, 3) identification and treatment of 
behavioral sleep problems in children, 4) preventative practices to promote healthy sleep, 5) 
parent knowledge of healthy sleep practices, and 6) promoting sleep health education in primary 
care settings. The current study is guided by this review of literature. 
Importance of Pediatric Sleep 
Sleep is an essential part of early brain development. One of the most significant and 
underrecognized public health concerns in young children is related to the consequences of 
inadequate sleep. Sleep is essential for optimal cognitive, physical, and social-emotional 
functioning. Conversely, disturbed sleep has been shown to significantly impair daytime 
functioning across a range of domains. For example, inadequate sleep may result in problems 
related to mood disturbance and behavioral regulation (Sadeh et al., 2002). Children with 
inadequate sleep may have difficulty regulating emotions. Specifically, sleep problems are often 
linked to increased tantrums and crying, and other externalizing and internalizing behaviors 
(Bates, Viken, Alexander, Beyers, & Stockton, 2002; Sadeh et al., 2002). Attention, memory, 
and concentration, as well as academic performance and learning capacity, may be adversely 
impacted by inadequate sleep (Curcio et al., 2006; Meltzer & Crabtree, 2015). Further, higher 
level executive functioning skills such as the ability to reason and think abstractly have been 
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found to be sensitive to the effect of disturbed sleep (Sadeh et al., 2002; Sadeh et al., 2003). In 
addition, sleep problems can result in increased risk-taking behavior and accidental injury 
(Owens et al., 2005). With regard to physical health, there is a significant relationship between 
sleep and obesity, diabetes, allergies, and ear infections (Chen et al., 2008; Rudnicka et al., 
2017). Furthermore, sleep problems have been found to intensify the symptoms of nearly every 
comorbid medical or psychiatric condition (Mindell & Owens, 2015). Finally, inadequate sleep 
in young children can impact more than the individual child. Sleep deprivation has been 
associated with increased parental stress and decreased parenting skills (Hoffman et al., 2005; 
Mindell & Owens, 2015).  
Prevalence of Pediatric Sleep Problems 
According to the National Sleep Foundation, preschoolers (i.e., children ages 3 to 5 
years) are recommended to sleep 10 to 13 hours every 24 hours, including naps, and school-age 
children (i.e., children ages 6 to 13 years) are recommended to sleep 9 to 11 hours (National 
Sleep Foundation, 2004). A study conducted by the National Sleep Foundation of 1,473 parents 
identified that 22% of preschoolers and 17% of school-age children slept less than 10 and 9 
hours, respectively (Mindell et al., 2009). In a recent study of 253 parents, 25% of children slept 
less than the recommended duration for their age group (Owens et al., 2011). Up to 30% of 
children will experience at least one sleep problem during early childhood (Owens, 2008; Owens 
et al., 2000). While medically-based sleep problems (e.g., snoring, leg movements) are prevalent, 
the most common types of sleep disturbances in young children are behaviorally-based (Mindell 
et al., 2006; Mindell & Owens, 2015). Up to 50% of young children experience behavioral sleep 
problems (Mindell & Owens, 2003). Specifically, 25% to 50% of children over 6 months of age 
have been found to experience prolonged night wakings. Bedtime resistance has been found in 
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10% to 30% of toddlers and preschoolers (Mindell & Owens, 2015). Not only is bedtime 
resistance common, but it often persists into childhood. One study found that 84% of children 
ages 15 to 48 months with sleep problems related to night wakings and bedtime resistance 
experienced significant sleep problems at the 3 year follow up (Kataria et al., 1987). Moreover, 
children with developmental delays have a higher risk of experiencing a behavioral sleep 
problem than typically developing children (Bonuck & Grant, 2012). Approximately 15% of 
children experience at least one developmental delay (Boyle et al., 2011) and up to 75% of 
children with developmental delay are affected by at least one sleep problem (Krakowiak, 
Goodlin-Jones, Hertz-Picciotto, Croen, & Hansen, 2008; Richdale & Schreck, 2009). The high 
rates of disturbed sleep among young children is concerning given the substantial amount of 
literature on the negative effects of inadequate sleep on overall health and development. 
Incorporating sleep health education in primary care settings could potentially prevent sleep 
problems from becoming more serious, and from persisting into later childhood (Gruber et al., 
2011).  
Behavioral Sleep Problems in Young Children 
Aside from medical and physiological sleep disturbances such as snoring or leg 
movements, many pediatric sleep problems are behavioral and typically stem from a lack of 
sleep-promoting practices (e.g., irregular sleep-wake schedule). Other behavioral sleep problems 
may stem from unhealthy sleep practices or as a result of adverse sleep onset associations such as 
only being able to fall asleep under certain conditions (e.g., being rocked by a parent). The 
International Classification of Sleep Disorders, 3rd Edition (ICSD-3; American Academy of 
Sleep Medicine, 2014) categorizes both pediatric and adult insomnia disorders as “chronic 
insomnia disorder” and “short-term insomnia disorder”. However, for the purpose of this study, 
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specific types of behavioral insomnia (e.g., insomnia related to parental limit-setting) will be 
defined and used throughout in order to provide a more accurate description of insomnia specific 
to young children. The following section outlines such categories. 
 Behavioral Insomnia of Childhood/Chronic Insomnia Disorder. Behaviorally-based 
insomnia typically occurs in young children ages birth to 5 years, but can persist as children get 
older. Behavioral insomnia presents as bedtime resistance or refusal, prolonged night wakings, or 
delayed sleep onset, and often occurs as a result of poor limit setting around bedtime, negative 
sleep-onset associations, or both (Mindell & Owens, 2015). To some extent, bedtime refusal is 
relatively common in young children and may not always indicate a sleep disorder. To be 
considered an insomnia disorder, symptoms must be frequent and result in significant 
impairment to daytime functioning (American Academy of Sleep Medicine, 2014). 
Insomnia Related to Sleep-Onset Associations. Prolonged night wakings are a common 
symptom of insomnia in young children. Children who have learned to fall asleep only under 
certain conditions (e.g., being rocked by a parent), or under specific sleep-onset associations, are 
often unable to fall back asleep independently (i.e., self-soothe) without the presence of those 
same conditions. Such behaviors result in the child crying or calling out for their parents until the 
necessary conditions are provided.  
Insomnia Related to Parental Limit Setting. Bedtime problems are often the result of 
inadequate limit-setting around bedtime. Bedtime resistance or refusal is a common contributor 
to chronic insomnia in preschool-aged children. This type of behavioral insomnia is often 
characterized as stalling or dawdling behaviors, verbal protests, and repeated demands that 
prolong bedtime such as requesting a snack or watching more television. Bedtime refusal also 
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may involve the child displaying anxiety-like behaviors such as clinging to parent, crying, or 
seeking out parental reassurance.  
Transient Sleep Disturbances/Short Term Insomnia Disorder. Short-term insomnia can 
occur in children with previously normal sleep and typically lasts a few days to a week. This type 
of insomnia is most commonly a result of stressful life events, jet lag, irregular sleep schedule, or 
an illness. Although this type of insomnia is transient, it can become chronic if not addressed 
appropriately.  
Practices to Promote Healthy Sleep 
‘Sleep hygiene’, a term that describes consistent daytime and nighttime practices that 
promote healthy sleep, has been found to significantly increase sleep duration and improve sleep 
quality in the pediatric population (Mindell et al., 2009). The principles of sleep hygiene include 
having a regular night routine such as a warm bath and bedtime reading, absence of electronics 
and caffeine before bed, an environment that promotes sleep such as a dark, quiet bedroom, and 
having a consistent wake time (Galland & Mitchell, 2010). Several experts in sleep medicine 
have published guidelines for healthcare professionals aimed at promoting healthy sleep in 
young children (Allen, Howlett, Coulombe, & Corkum, 2016). The National Sleep Foundation 
Sleep in America Poll found a positive relationship between sleep hygiene practices and duration 
of sleep among children (Mindell et al., 2009). Moreover, researchers have found that behavioral 
sleep interventions are less effective when poor sleep habits are present (Johnson et al., 2009). 
As such, improving sleep hygiene is suggested as a first line of treatment when approaching 
sleep problems (Jan et al., 2008). The following section outlines the most empirically supported 
sleep hygiene practices for promoting healthy sleep in young children.  
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Age appropriate sleep duration and bedtimes. Several studies have consistently 
identified the relationship between late bedtimes (i.e., 9 pm or later) and reduced sleep quality 
and duration in young children (Hall, Zubrick, Silburn, Parsons, & Kurinczuk, 2007; Mindell et 
al., 2009; Owens et al., 2011). In particular, Owens and colleagues (2011) found that children 
who had late or inconsistent bedtimes were 50% more likely to experience sleep problems than 
children with early or more consistent bedtimes, suggesting that consistency in bedtime is also 
important to obtaining adequate sleep. Similarly, Mindell and colleagues (2009) found a 
significant relationship between bedtimes occurring after 9 pm and increased sleep onset latency 
and decreased sleep duration. 
Consistent bedtime routine. Having a consistent bedtime routine is one of the most 
recommended strategy to promote healthy sleep in young children (Allen et al., 2016). In 
particular, a regular bedtime routine consisting of 30-45 minutes of calming activities (e.g., 
taking a warm bath, reading a book, saying goodnight, singing softly) may significantly improve 
sleep outcomes in young children (Adams & Rickert, 1989; Henderson & Jordan, 2010; Mindell 
et al., 2009). Specifically, Henderson and Jordan (2010) found that children who slept well had 
more consistent bedtime routines than children with poor sleep. Further, children who are 
provided consistent bedtime routines, but engage in other daytime activities before bed (e.g., 
snacking, rough-play) were associated with poorer sleep outcomes. Similarly, another study 
found that children with increased arousal (e.g., excitement, worrying) around bedtime were 
more likely to experience sleep problems (Fisher, Ross, & Wilson, 1994); thus, bedtime 
activities should be calm and relaxing. 
Physical environment conducive to sleep. Multiple studies have supported the 
recommendation that a child’s physical environment should be conducive to sleep (Brown & 
  
 
23 
Low, 2008; Calamaro, Liu, Liu, & Wang, 2003; Calamaro, Yang, Ratcliffe, & Chasens, 2012; 
Meijer, Habekothe, & Van Den Wittenboer, 2001; Mindell et al., 2009; Tan, 2004). Specifically, 
Calamaro and colleagues (2012) found a positive relationship between immediately turning 
lights off at bedtime and sleep duration. In addition, one study found that soft background music 
was associated with greater sleep outcomes (Tan, 2004). Bedtime disruptions related to 
sociocultural factors, such as neighborhood noise or crowed living environments, have been 
linked to poorer sleep outcomes (Brown & Low, 2008). Similarly, children exposed to increased 
levels of family conflict are more likely to have poor sleep outcomes, with sleep problems 
persisting up to three years later (Byars, Yeomans-Maldonado, & Noll, 2011; Rhoades et al., 
2012). With regard to room-sharing, several researchers have found that children who have their 
own bedroom have longer sleep duration (Meijer et al., 2001), more rapid sleep onset (Mindell et 
al., 2009), and reduced sleep anxiety (Liu, Liu, & Wang, 2003).  
Independence when falling asleep. Current sleep recommendations state that children 
should be able to self-soothe and fall asleep independently (i.e., without parent assistance) in 
order to avoid problems related to sleep onset (Allen et al., 2016). Most behavioral sleep 
interventions promote independence when falling asleep by eliminating negative sleep onset 
associations, reducing parent presence at bedtime, or minimizing parental reinforcement of 
attention-seeking behaviors. Many researchers have identified an association between factors 
related to independence when falling asleep (e.g., eliminating negative sleep onset associations) 
and positive sleep outcomes (Adams & Rickert, 1989; Blunden, 2011; Eckerberg, 2004; Mindell 
et al., 2011; Moore, Friman, Fruzetti, & Macaleese, 2007). Parental presence at bedtime has been 
found to be associated with shorter sleep durations (Mindell et al., 2009; Touchette, Petit, 
Paquet, Boivin, & Japel, 2005), late bedtimes (Owens et al., 2011), and increased night wakings 
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(Mindell et al., 2009; Hayes, Roberts, & Stowe, 1996). Moreover, children who fall asleep in 
their own bed have been found to experience less night wakings and longer sleep durations 
(Mindell et al., 2009; Touchette et al., 2005; Hayes et al., 1996). With regard to reactive co-
sleeping (i.e., parents who initiate co-sleeping as a strategy to manage night wakings), several 
studies have identified an association between falling asleep with a parent and increased night 
wakings (Hayes, Fukumizu, Troese, Sallinen, & Gilles, 2007; Hayes, Parker, Sallinen, & Davare, 
2001; Keller & Goldberg, 2004; Kushnir & Sadeh, 2011). More specifically, Hayes and 
colleagues (2007) found that children who had fallen asleep with a parent present were more 
likely to go to their parent’s bed when they woke up during the night.   
Daytime routines. Several researchers have examined the impact of daytime routine on 
sleep (Adam, Snell, & Pendry, 2007; Ray & Roos, 2012; Zhang, Li, Fok, & Wing, 2010). Taken 
together, the findings have indicated strong support for ensuring daytime activities do not 
interfere with sleep schedules. As noted in the articles, when daytime activities are outside 
parental control, such as early school start times, it is crucial to adjust bedtimes to allow for an 
appropriate amount of sleep each night (Allen et al., 2016). Interestingly, researchers have found 
a positive relationship between mealtimes and sleep outcomes (Adam et al., 2007; Ray & Roos, 
2012). Specifically, Adam and colleagues (2007) found that children who spent time eating 
meals with their families had longer sleep duration. Ray and Roos (2012) found that clear 
parental expectations regarding mealtime were associated with better sleep outcomes at two-year 
follow-up. Moreover, findings across several studies identified that family involvement in 
daytime activities is associated with healthy sleep (Adam et al., 2007; Fukuda & Sakashita, 
2002; Ray & Roos, 2012).  
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Absence of electronics before bedtime. Several researchers have identified television-
viewing and other electronic media use as a potential contributor to sleep problems in children 
(Owens et al., 1999). The impact of electronics (e.g., television, video games, computers) on the 
quality of children’s sleep is of particular concern among researchers due to the increasing 
availability of electronics (Owens et al., 1999; Paavonen, Pennonen, Roine, Valkonen, & 
Lahikainen, 2006). Specifically, electronic devices have become smaller in size and more 
portable, thus making it easier for children to access throughout the day and before bedtime 
(Paavonen et al., 2006). The effect of such increased electronic use on children’s sleep has been 
investigated by several studies (Brockmann et al., 2016; Cain & Gradisar, 2010; Nuutinen, Ray, 
& Roos, 2013; Owens et al., 1999). In particular, Cain and Gradisar (2010) reviewed 36 studies 
that explored relationships between use of electronics and sleep in school-age children and 
adolescents. Results of this analysis indicate that prolonged bedtimes and shorter sleep duration 
have been mostly related to use of electronics. Furthermore, Brockmann and colleagues (2016) 
found that children with a television in their bedroom, as well as evening exposure to television, 
was associated with reduced quality of sleep.  
Exercise and diet. Current sleep hygiene recommendations suggest that children should 
engage in physical activity daily, have opportunities to relax before bedtime, limit or eliminate 
caffeine consumption, and should not go to bed hungry or too full (Allen et al., 2016). Several 
studies have investigated the relationships between physical activity and sleep. Interestingly, 
only one study has identified a positive correlation between physical activity and sleep duration 
(Padez, Mourao, Moreira, & Rosado, 2009), suggesting there may not be enough evidence to 
support the current recommendations related to exercise and sleep (Allen et al., 2016). 
Conversely, several researchers have found that physical activity, occurring during the day or 
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night, is often associated with shorter sleep duration (Adam et al., 2007; Nixon & Thompson, 
2008; Pesonen et al., 2011; Ray & Roos, 2012). Of note, Pesonen and colleagues (2011) found 
that physical activity occurring in the evening was associated with shorter sleep onset latency, 
providing some support for exercise being beneficially related to sleep. With regard to diet, two 
studies have identified a positive correlation between caffeine consumption and reduced sleep 
duration in children (Calamaro, Yang, Ratcliffe, & Chasens, 2012; Mindell et al., 2009). In 
contrast, one study found no significant relationship between caffeine consumption and sleep 
quality in preschool children (Javadi et al., 2014). One study found that consumption of “energy-
rich foods” (e.g., foods high in sugar), as opposed to nutrient-dense foods (e.g., fruits and 
vegetables), were associated with shorter sleep duration (Westerlund, Ray, & Roos, 2009). 
Taken together, Allen and colleagues (2016) conclude in their review that the beneficial 
association between exercise, diet, and sleep needs further exploration.  
Identification of Behavioral Sleep Problems in Children 
Sleep problems can be identified by various subjective and objective measures. 
Assessments that directly measure sleep quality and sleep-wake activity through the use of 
technology include polysomnography (PSG) and actigraphy. PSG is referred to as the “gold 
standard” for diagnosing sleep-related breathing disorders such as obstructive sleep apnea 
(American Academy of Pediatrics, 2002); however, PSG is ineffective at identifying behavioral 
sleep problems unless the behavioral concern is related to the presence of an underlying 
medically-related sleep disorder such as obstructive sleep apnea. Similarly, the usefulness of 
actigraphy to identify behavioral sleep problems is considered questionable unless the purpose is 
to simply document night wakings (Moturi & Avis, 2010).  
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Subjective measures, which use parent report and history-taking to assess sleep 
symptoms, are an inexpensive and efficient method to identifying both medical and behavioral 
sleep problems (Armstrong, Rowe, Kohler, 2015). Subjective measures, such as sleep screening 
tools, have been found to be useful to pediatricians in identifying children with sleep problems 
during routine examinations (Owens & Dalzell, 2005). For example, the BEARS (Owens and 
Dalzell, 2005) is a brief sleep tool designed to identify sleep concerns during well child visits. 
The five subscales on the BEARS are B = “Bedtime Issues”, E = “Excessive Daytime 
Sleepiness”, A = “Night Awakenings”, R = “Regularity and Duration of Sleep”, S = “Snoring”. 
In one study, the BEARS screening tool was compared to a standardized examination 
documentation form to determine if the BEARS was an effective tool for identifying sleep 
problems in primary care settings. The BEARS screening tool was placed in 195 medical records 
of children ages 2 to 12 years who were presenting to their pediatrician for a routine exam. A 
historical control group (pre-BEARS) was used to inspect the documentation form of the child’s 
prior visit for notes concerning sleep. Sleep problems recorded on the BEARS and pre-BEARS 
visits were noted. The study found significantly more documentation of sleep concerns when the 
BEARS screening tool was used compared to pre-BEARS (i.e., the clinic’s usual documentation 
form). Findings suggest that the use of the BEARS screening tool could result in increased 
conversations around sleep health in primary care. Similarly, the Children’s Sleep Habits 
Questionnaire (CSHQ; Owens et al., 2000) is a rating scale used to measure sleep issues in 
young children between the ages of four and ten years. The CSHQ contains 33 items yielding 
eight subscales: “Bedtime Resistance”, “Sleep Onset Delay”, “Sleep Duration”, “Sleep Anxiety”, 
“Night Wakings”, “Parasomnias”, “Sleep Disordered Breathing”, and “Daytime Sleepiness”. The 
instrument was evaluated with a community and clinical sample of 469 children with diagnosed 
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sleep disorders (Owens et al., 2000). Results of this study indicated adequate internal 
consistency, and suggest that the CSHQ may be an efficient tool in identifying sleep problems in 
young children. Moreover, the CSHQ has been translated and evaluated for several other 
languages (e.g., Spanish, Chinese, German, Dutch; Li et al., 2007; Lucas-de la Cruz et al., 2016; 
Schlarb et al., 2010; Waumans et al., 2010) and populations of children (e.g., children with 
behavioral sleep problems, children with Autism; Bonuck, Goodlin-Jones, Schechter, & Owens, 
2017; Katz et al., 2018). 
While sleep screening tools are efficient for identifying children with sleep issues, a 
detailed sleep and medical history is necessary for determining the accurate diagnosis and 
treatment of the problem (Wise, Glaze, Chervin, & Hoppin, 2018). Wise and colleagues (2018) 
recommend that the sleep history should gather detailed information from parents on the child’s 
sleep activity including bedtimes, sleep onset, night wakings, and wake times, in addition to 
information on frequency and durations of naps, diet, intake of caffeine, perceived quality of 
sleep, and psychological stressors. In addition, the sleep history should identify the duration and 
frequency of sleep problems, whether the sleep problem varies from night to night, and what 
interventions have been attempted. For children who experience difficulty falling asleep or 
staying asleep, a sleep history should identify pre-sleep activities (e.g., viewing of television, 
video games, late night snacks), bedtime routines, and parent response to awakenings (e.g., 
staying with the child until they fall back asleep). Given that parents are often asleep when their 
child experiences a sleep problem, they may not be able to provide an accurate or complete sleep 
history. Sleep diaries or logs, which involve recording a child’s sleep activity hour by hour, can 
be useful in collecting detailed sleep patterns.  
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Although subjective sleep measures are user-friendly and inexpensive, they are not 
without limitation. Researchers have found inconsistent reporting of sleep problems on 
questionnaires and sleep-history interviews when compared to objective measures of sleep such 
as PSG and actigraphy (Hodge, Parnell, Hoffman, & Sweeney, 2012). Some researchers suspect 
that caregivers tend to under- or over-report issues related to sleep based on how problematic 
they perceive the problem, thus impacting the accuracy of their ratings (Choi, Yoon, Kim, 
Chung, & Yoo, 2010; Hodge et al., 2012). For example, Choi and colleagues (2010) found that 
parents of children with Attention Deficit Hyperactivity Disorder (ADHD) were significantly 
more likely to over-report their child’s sleep problem when compared to PSG recordings, 
suggesting that parent-reported sleep problems of children with ADHD may be related to the 
problematic behaviors children with ADHD often demonstrate. Moreover, cultural sleep factors 
(e.g., co-sleeping versus solitary sleep) can greatly influence how a parent defines a sleep 
problem (Owens, Chervin, & Hoppin, 2018). Despite these limitations, researchers continue to 
suggest that subjective measures of sleep are appropriate and efficient for identifying sleep 
problems (Bauer & Blunden, 2008; Hodge et al., 2012). Moreover, information collected from 
screening tools and sleep history interviews have been identified as invaluable to the process of 
accurately diagnosing and developing appropriate treatments for sleep problems (Wise et al., 
2018). 
Treatment of Behavioral Sleep Problems in Children 
Timely treatment of sleep problems is critical provided the harmful consequences of poor 
sleep on overall development. While pharmacological agents such as sedatives and hypnotics are 
the most common treatment for pediatric insomnia (Owens, Rosen, & Mindell, 2003; Owens, 
Rosen, Mindell, & Kirchner, 2010), behavioral interventions are considered the first line of 
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treatment (Mindell et al., 2006; Moturi & Avis, 2010; Owens et al., 2005). Although 
pharmacological agents may have immediate effects on sleep problems, medications do not 
typically result in positive effects long-term (Mindell et al., 2006). Moreover, the Food and Drug 
Administration (FDA) have not approved any medication for the treatment of sleep disorders in 
children, and several experts in the field of pediatric sleep medicine have expressed concerns 
related to the safety and side effects of such medications (Mindell et al., 2006; Owens et al., 
2005). According to a consensus statement developed by the American Academy of Sleep 
Medicine (Owens et al., 2005), more clinical research is needed to provide an evidence-based 
rationale for the use of medications to treat pediatric insomnia; thus, the decision to recommend 
pharmacological agents should be based on the severity of diagnosis and “implemented in 
conjunction with empirically-based behavioral treatment strategies and adequate sleep hygiene” 
(pp. 49) . Moreover, the consensus statement identifies children with neurodevelopmental 
disabilities, chronic health conditions, and psychiatric disorders as priority populations for sleep-
related medication use.  
Conversely, there is a large body of evidence that suggests that behavioral sleep 
interventions are effective in treating childhood behavioral sleep problems (Meltzer & Crabtree, 
2015; Mindell et al., 2006). Behavioral sleep treatments are grounded in learning and behavior 
theories and aim to promote healthy sleep practices (Moturi & Avis, 2010). According to a 
review lead by the American Academy of Sleep Medicine, 94% of 52 behavioral sleep 
intervention studies were found to be efficacious in the treatment of childhood sleep problems 
(Mindell et al., 2006). Furthermore, Mindell and colleagues (2006) not only found that the 
majority of children made clinically significant sleep improvements, but that effects were 
maintained at 3 to 6 months. In a more recent review, further evidence was found to support the 
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use of behavioral interventions in treating sleep problems in typically developing children 
(Meltzer & Mindell, 2014). Specifically, Meltzer and Mindell (2014) found that “behavioral 
interventions are effective at reducing sleep onset latency, night waking frequency, and night 
waking duration in young children” (pp. 944–945). Of note, Meltzer and Mindell (2014) found a 
very low level of evidence for specific populations of children such as children with ADHD, 
ASD, and psychiatric disorders, as a result of few clinical trials in this area; therefore, 
conclusions related to the efficacy of behavioral sleep interventions for such populations are 
limited. Research indicates that behavioral interventions not only result in improved sleep, but 
also in child behavior and parent well-being (Mindell, Telofski, Wiegand, & Kurtz, 2009).  
Behavioral sleep interventions frequently rely on parent training to facilitate changes in 
the child’s behavior (Mindell et al., 2009). Positive routines, parent education/prevention, 
extinction, faded bedtime, and scheduled awakenings are among the most common behavioral 
sleep interventions (Kuhn & Elliot, 2003; Meltzer & Mindell, 2014; Mindell et al., 2006). The 
following section briefly outlines the purpose and procedure for each treatment, as well as the 
professional literature on the efficacy of the intervention as measured by Chambless and Hollon 
(1998) criteria.  
Parent education/prevention. Parent education provides information to parents on 
normal sleep, including healthy sleep hygiene, positive habits that promote healthy sleep, the 
consequences of inadequate sleep, and developmentally appropriate sleep-wake times in order to 
prevent the occurrence of sleep problems (Mindell et al., 2006). In addition, parents are taught 
the importance of bedtime routines and consistency in sleep schedule, how to initiate sleep in 
young children, and how to respond to children during night wakings. Parent sleep education can 
be implemented in the format of large workshops, small group sessions, individual sessions, or 
  
 
32 
as written booklets. Further, parent education is often incorporated in other behavioral sleep 
interventions and may be customized to meet the needs of families and children. According to a 
review lead by the American Academy of Sleep Medicine (Mindell et al., 2006), parent 
education is considered the most time efficient and cost-effective approach to addressing 
behavioral sleep problems in infants. Moreover, parent education has been classified as a “well-
established” intervention for the treatment of behavioral insomnia (Kuhn & Elliot, 2003). 
However, there is a dearth of empirical literature on the efficacy of parent sleep education after 
the infant years. Of note, school-based sleep education programs are effective in reducing sleep 
problems and improving achievement in school-age students (Gruber, Somerville, Bergmame, 
Fonti, & Paquin, 2016).  
 Extinction/graduated extinction. Unmodified standard extinction for sleep problems 
involves having parents implement a scheduled bedtime routine and ignoring all behaviors that 
occur after the child is put to bed (Mindell et al., 2006), also known as the “cry it out’ approach 
(Ferber, 1986). The purpose of extinction is to enable children to self-soothe independently 
without undesirable sleep associations such as parent comfort. Examples of night waking 
behaviors include crying, whining, calling for parents, and tantrums. Exceptions to this 
procedure include any concerns related to illness, injury, or danger. Given that standard 
extinction is often very challenging for parents, graduated extinction can be implemented. 
Graduated extinction requires parents to ignore unwanted behaviors for specific periods of time. 
Rather than ignoring the child completely, caregivers are instructed to check-in with their child 
at set intervals, often based on child age and temperament (Mindell et al., 2006). During this 
check-in, parents are advised to minimize interactions with their child (i.e., minimal eye contact 
and physical touch) to avoid reinforcing their child’s attention-seeking behavior. Both standard 
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extinction and graduated extinction are highly effective in reducing night wakings (Adams & 
Rickert, 1989; Hiscock & Wake, 2002; Reid, Walter, & O’Leary, 1999; Sadeh, Gruber, & Raviv, 
2002; Scott & Richards, 1990) and are classified as “well-established” interventions for the 
treatment of behavioral insomnia (Kuhn & Elliot, 2003).  
Faded bedtime. Faded bedtime requires parents to systematically delay bedtime until 
their child becomes sleepy (e.g. yawning, heavy eyelids) to ensure quick sleep initiation. Once 
the child is accustomed to the routine, the child is placed in bed earlier every night while the 
wake time stays the same. Faded bedtime has been found effective in treating problems related to 
sleep-onset latency (Cooney, Short, & Gradisar, 2018). Cooney and colleagues (2018) 
investigated the efficacy of faded bedtime to reduce sleep problems in 21 preschool children. 
Results of this study indicate that faded bedtime may be a promising intervention for decreasing 
sleep latency. Furthermore, faded bedtime has been considered a “promising” intervention for 
the treatment of bedtime resistance (Kuhn & Elliot, 2003). 
Positive routines. Positive routines include strategies that involve stimulus control as an 
agent of behavior change (Kuhn & Elliot, 2003). Specifically, positive routines involve teaching 
children appropriate bedtime behaviors. This intervention requires parents to delay bedtime until 
the child becomes naturally sleepy, then implementing a consistent pre-bedtime routine that 
encourages sleep onset (e.g., warm bath, being read to by a parent). Once the child becomes 
familiar with the routine, the child is placed in bed earlier each night until an appropriate bedtime 
is attained. Positive routines have been found to be as effective as standard extinction in reducing 
night waking (Adams & Rickert, 1989). In addition, Adams and Rickert (1989) found that 
positive routines resulted in a significant increase in marital satisfaction. Moreover, positive 
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routines have been considered a “promising” intervention for the treatment of bedtime resistance 
and frequent night waking (Kuhn & Elliot, 2003). 
Scheduled awakenings. Scheduled awakenings require parents to wake up and console a 
child approximately 15 to 30 minutes prior to an anticipated awakening. In order to implement 
this intervention, parents are asked to collect a time and frequency baseline of their child’s 
spontaneous night wakings. The time between scheduled awakenings is increased slowly until 
the child is sleeping through the night (Kuhn & Elliot, 2003; Mindell et al., 2006). Scheduled 
awakenings may improve sleep duration in young children and are often used to treat night 
terrors (Durand & Mindell, 1999). Moreover, scheduled awakenings have been considered a 
“probably efficacious” intervention for the treatment of frequent night wakings (Kuhn & Elliot, 
2003). 
Prevention of Pediatric Sleep Problems in Young Children 
Although many highly effective behavioral and educational interventions exist for parents 
of newborns, few evidence-based interventions are targeted toward the prevention of sleep 
problems and promotion of healthy sleep in preschool and school-age children. Moreover, 
behavioral interventions that aim to reduce night waking and bedtime refusal in older children 
are often complex and time-consuming and are typically only implemented with families of 
children with recognized sleep disorders. Furthermore, there are very few efficacy studies on 
sleep-related parent education interventions that are independent of behavioral interventions 
(Allen, Howlett, Coulombe, & Corkum, 2015; Jones, Owens, & Pham, 2012). Many large-scale 
studies have shown that educational interventions are effective at promoting healthy sleep in 
infants (Adair, Bauchner, Philipp, Levenson, & Zuckerman, 1991; Hiscock et al., 2007; Stremler 
et al., 2006; Taveras et al., 2011; Wolfson, Lacks, & Futterman, 1992); however, educational 
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efforts to promote healthy sleep beyond infant years are lacking in the professional literature. 
Given that sleep problems during infancy often persist into early childhood (Kataria et al., 1987), 
it is particularly important to address this gap in the literature. Of significance, Mindell and 
colleagues (2009) found that an educational intervention for parents of toddlers consisting of 
specific recommendations for bedtime routines resulted in a significant reduction in night 
wakings and a significant improvement in sleep onset. This study suggests that parent education 
of consistent bedtime routines may be beneficial in improving sleep in young children. 
Parent Knowledge of Children’s Sleep  
Although healthy sleep habits are often incorporated into behavioral sleep interventions, 
the dissemination of appropriate sleep hygiene knowledge to parents of young children is limited 
(Institute of Medicine, 2006). According to a recent systematic review, parents generally have 
insufficient knowledge of children’s sleep (McDowall, Galland, Campbell, & Elder, 2017). 
Specifically, McDowall and colleagues (2017) found that parents’ knowledge of child sleep, 
parents’ estimations of children’s sleep needs, and parents’ ability to recognize sleep problems in 
children were poor. Further, parents often have an inadequate understanding of the strategies 
used to promote healthy sleep, resulting in an increase of negative sleep practices at home 
(Owens, 2001; Owens & Jones, 2011; Owens et al., 2011). The following section outlines the 
professional and academic literature as it relates to parent knowledge of children’s sleep.   
Knowledge of healthy sleep practices. Despite empirical research supporting the 
association between sleep hygiene and sleep (Hall & Nethery, 2018), many parents may be 
unaware of the basic knowledge of healthy sleep practices in children. Two studies by Owens 
and colleagues examined the sleep health knowledge and beliefs of parents of young children 
using the same 10-item questionnaire (Owens & Jones, 2011; Owens et al., 2011). The study by 
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Owens and Jones (2011) collected information from 184 parents of children ages 3 months to 12 
years in the waiting room of a hospital-based pediatric primary care clinic. Results of this study 
indicated that less than 50% of parents correctly answered at least 5 out of 10 questions 
correctly. Further, there were no parents who correctly answered all 10 items. The majority of 
parents in the sample underestimated the average sleep needs of preschoolers and school-age 
children. Of note, parents with higher levels of education answered more questions correctly. In 
a second study by Owens et al. (2011), sleep health knowledge was examined in 253 “generally 
well-educated” parents of children ages 3 months to 12 years visiting a children’s museum over 
two consecutive weekends. Results of this study indicated that less than 5% of parents were 
reported to answer all 10 sleep knowledge questions correctly. Moreover, 35% of parents 
answered half or less of the questions correctly. Similar to the findings of Owens and Jones 
(2011), the majority of parents incorrectly answered questions pertaining to the average sleep 
needs of children; more than 65% and 80% of parents responded incorrectly to these questions. 
Of note, parents who correctly answered sleep knowledge questions were significantly more 
likely to report age-appropriate sleep hygiene practices and better sleep outcomes.  
 Similarly, Schreck and Richdale (2011) investigated the sleep health knowledge of 170 
parents of children ages 2 to 17 years with a 62-item sleep questionnaire. Results were consistent 
with the findings of Owens and colleagues (2011). The majority of parents incorrectly answered 
questions on children’s developmental sleep habits and sleep problems. Out of a maximum 
possible score of 62, parents’ knowledge ranged from a score of 1 to 39, with less than 10% of 
the sample answering at least half of the questions correctly. Of note, a greater number of parents 
correctly answered questions pertaining to infants than preschoolers, school-age children, or 
adolescents.  
  
 
37 
 In another study, Jones and colleagues (2012) identified the sleep health knowledge of 
parents prior to implementing an educational intervention. Of the 95 parents of children ages 3 
months to 12 years, slightly more than half scored 50% or less out of 100%. There were no 
parents that correctly responded to all 10 items.  
Knowledge of children’s sleep needs. In addition, researchers have found that parents 
may underestimate the amount of sleep their child needs (Owens et al., 2011; Owens & Jones, 
2011). Specifically, Owens and colleagues (2011) found that, in a sample of 253 parents, more 
than half underestimated age-appropriate sleep durations. Similarly, Owens and Jones (2011) 
found that, in a sample of 184 parents, slightly more than three-quarters underestimated age-
appropriate sleep durations. As expected, parents in both samples who underestimated sleep 
durations were more likely to report that their child’s sleep duration was inadequate. This finding 
suggests an association between parental knowledge of sleep needs and child sleep duration. In 
addition, Screck and Richdale (2011) found that 35% of parents correctly answered questions 
related to normal sleep patterns, and approximately 20% of parents did not know the 
recommended duration of sleep for young children.  
Changes in parent knowledge and sleep outcomes following intervention. Several 
researchers have investigated the sleep health knowledge of parents after implementing a parent-
based sleep intervention (Jones et al., 2012; Stores & Stores, 2004; Wilson, Miller, Bonuck, 
Lumeng, & Chervin, 2013). Specifically, Jones and colleagues (2012) investigated the effect of a 
brief educational handout on increasing parent knowledge of sleep. Ninety-five parents of 
children ages 3 months to 12 years completed a 10-item questionnaire prior to and after receiving 
an educational brochure on pediatric sleep. The majority of parents (83%) responded to the 
knowledge questions correctly after reading the brochure. Specifically, the mean number of 
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questions answered correctly from pre-intervention to post-intervention was 4.33 to 6.72. Several 
limitations of this study are noted. Specifically, a one-group pretest-posttest design was used in 
this study, which may limit the generalizability and accuracy of the findings. Moreover, 
information on the reliability of the 10-item measure or the acceptability of the intervention was 
not reported.  
In another study, Wilson and colleagues (2013) evaluated a sleep education program for 
low-incomes families of preschool children. One hundred fifty-two parents were randomized to 
participate in the intervention or assigned to a control group (i.e., delayed intervention). The 
intervention was a 45-minute parent-based sleep education program. In addition, preschoolers 
received two weeks of a classroom sleep curriculum. Results of this study indicated that parent 
knowledge had increased slightly from pre-intervention to post-intervention; however, 
improvements were not sustained at one month follow up. Moreover, at one month follow up, 
child duration of sleep had increased by 30 minutes for the experimental group; however, it was 
noted that such increase in sleep duration was not related to increased parent knowledge.  
Taken together, the two studies by Owens and colleagues identified that parents who 
reported engaging in unhealthy sleep practices (e.g., use of electronics before bed, lack of 
consistent bedtime and night routines, etc.) were found to have less knowledge of the potential 
negative impact of sleep problems and underestimated the sleep needs of their child. Limitations 
of these studies included a number of potential biases. First, it is possible that parents reported 
socially desirable responses. In addition, Owens and colleagues noted that some questions may 
have been unclear or ambiguous to parents, despite pilot testing. Nonetheless, the results of these 
studies were consistent and suggest a clear gap in parent knowledge of healthy sleep practices. 
The study by Schreck and Richdale (2011) has implications for parent education with regard to 
  
 
39 
children’s sleep. Specifically, this study supports the need for preventative sleep education aimed 
at parents of preschool and school-age children. Jones and colleagues (2012) found that parents’ 
sleep health knowledge significantly increased following a brief handout on children’s sleep. 
Several limitations may have impacted the outcomes of this study. Specifically, parent 
knowledge was not assessed over time; therefore, conclusions regarding retention of knowledge 
could not be made. Additionally, this study did not use a control group to compare intervention 
results. Furthermore, intervention acceptability was not reported; therefore, conclusions 
regarding whether the written handout was perceived as useful among parents could not be 
made. Despite these limitations, Jones and colleagues’ study was the first population-based 
intervention aimed at increasing parent knowledge of children’s sleep and suggests that a brief 
educational intervention may be useful in promoting healthy sleep habits among parents of 
young children. Finally, findings from the Wilson and colleagues (2013) study suggest that 
educational interventions can be useful for improving parent knowledge of healthy sleep 
practices, but that repeated exposure to new information may be necessary for knowledge 
retention. 
Promoting Sleep Health Education in School Settings 
 In order to increase community awareness of the importance of sleep, several researchers 
have examined the impact of sleep education delivered in school settings (Blunden, S. L., 
Chapman, J., & Rigney, 2012; Brown et al., 2006; Cain et al., 2011). According to a systematic 
review of 13 studies, sleep knowledge increased in almost all of the studies; however, there were 
no studies that resulted in increased sleep duration or improved sleep hygiene practices (Blunden 
& Rigney, 2015). This review suggests that sleep education in schools is likely to result in 
increased knowledge of sleep, but not necessarily result in behavior change regarding sleep 
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practices. Blunden and Rigney (2015) hypothesize the reason for these outcomes is related to the 
theoretical underpinnings of providing sleep education in schools. For example, most school-
based sleep education programs strive to increase sleep knowledge among children; however, 
children are not entirely responsible for their own sleep behaviors. The authors explain the 
importance of considering the external influences and broader socio-cultural context of a child’s 
sleep, such as parent sleep knowledge and socioeconomic and cultural factors that impact sleep. 
Blunden and colleagues hypothesize that sleep behavior change may be possible when 
educational programs are guided by integrative models such as Bronfenbrenner’s Ecological 
Systems Theory; however, empirical research is needed to evaluate this hypothesis. Moreover, 
sleep education delivered in school settings has only been found to be somewhat useful for 
improving sleep knowledge in older children and adolescents. Thus, school-based sleep 
education is less ideal for improving sleep in young children, as toddlers and preschoolers are not 
fully capable of changing their own sleep behaviors without the assistance of a parent.  
Promoting Sleep Health Education in Primary Care Settings 
Pediatric professionals working in primary care settings have a unique opportunity to 
address sleep education. Pediatricians are viewed as “authorities on issues associated with 
health”, suggesting that caregivers are more likely to comply with recommendations provided by 
their child’s pediatrician (Gruber et al., p. 737, 2011). The American Academy of Pediatrics 
(AAP) advocates for snoring screenings during all routine examinations in an effort to improve 
the recognition of pediatric obstructive sleep apnea (Marcus et al., 2012). However, the 
professional guidelines on incorporating sleep hygiene education into primary care settings are 
currently absent. Despite the lack of guidelines, there is national recognition of the importance of 
increasing sleep health knowledge among families and pediatric providers. In 2006, the Institute 
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of Medicine emphasized the unmet need for healthcare professionals, medical students, and the 
general public to increase their knowledge regarding the importance of healthy sleep (Institute of 
Medicine, 2006). Between the years 2013 and 2018, the American Academy of Sleep Medicine, 
in collaboration with the Sleep Research Society and funded by the Centers for Disease Control 
and Prevention (CDC), led the National Healthy Sleep Awareness Project, a campaign that 
provided primary care providers with resources to promote healthy sleep, as well as tools to 
screen for obstructive sleep apnea. Results of this campaign are said to be published in the near 
future.  
According to Gruber and colleagues (2011), sleep education can be delivered in primary 
care settings using principles of a stepped care model (see Chapter One, Figure 1) and 
implemented at the primary, secondary, and tertiary levels. The primary level includes 
interventions designed to prevent insufficient sleep by disseminating knowledge of healthy sleep 
practices and providing tools and strategies that prevent sleep problems from occurring, such as 
simple educational handouts as the one proposed in this study. The secondary level encompasses 
the strategies used by pediatric healthcare providers to identify and address sleep problems at 
early stages in order to prevent significant consequences of sleep loss from occurring. Secondary 
prevention strategies also may include targeted interventions for children at high risk for sleep 
disorders such as children with ASD. Last, the tertiary level aims to decrease symptoms of sleep 
disorders through implementation of clinical interventions. Given the increasingly high rates of 
unidentified sleep problems among young children and the significant sleep knowledge gap 
among parents, cost-effective and timely interventions aimed at reducing the likelihood of sleep 
disorders and increasing awareness of positive sleep practices are necessary.  
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Current barriers to addressing sleep during routine exams. Despite the known 
benefits to identifying and treating sleep problems in primary care, pediatric healthcare 
professionals perceive several barriers to engaging in sleep health education during routine 
examinations. The following section outlines the research on the current barriers to managing 
sleep problems during routine examinations with a general pediatrician.  
Training and Education. According to the professional literature, pediatricians may not 
receive sufficient training and education in sleep medicine (Faruqui et al., 2011; Mindell & 
Colleagues, 1994; Owens, 2001). Moreover, formal sleep training is limited during medical and 
resident training. Specifically, Faruqui and colleagues (2011) found that 1 in 5 general 
pediatricians experienced formal training on sleep. Similarly, Mindell and colleagues (1994) 
found that across 156 medical residency programs, the average amount of sleep-related training 
was 4.8 hours. Mindell and colleagues find this concerning because it suggests that formal 
training on sleep medicine has made little improvement over the last two decades. 
Lack of Time and Resources. In addition to inadequate training, pediatricians often lack 
the time and resources needed to appropriately prevent, identify, and treat sleep problems during 
routine exams (Edwards, 2019; Faruqui et al., 2011; Gruber et al., 2011; Owens, 2001). Even 
when the health benefits to patients and providers are known, pediatricians have been found to 
“simply not have enough time or resources” to acquire necessary knowledge, prepare educational 
tools for patients, and discuss that information with patients within the context of a single 
wellness check visit (Gruber et al., 2011). 
Perceived Confidence. Although pediatricians generally report ‘giving advice on sleep 
hygiene’ as a job responsibility, several researchers have found that pediatricians are only 
somewhat confident in their ability to do so (Edwards, 2019; Faruqui et al., 2011; Owens, 2001; 
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Papp, Penrod, & Strohl, 2002). More specifically, Owens and colleagues (2001) examined the 
perceptions of 828 pediatricians. As a result, slightly less than half endorsed being “confident in 
their ability to screen for sleep problems”, whereas a third felt “confident in their ability to 
evaluate sleep problems” and a quarter felt “confident in their ability to treat sleep disorders” 
(p.6).  
Sleep Problems Reported by Parents. One barrier that pediatric providers frequently 
report is that parents may underreport sleep problems (Blunden et al., 2004; Faruqui et al., 2011; 
Owens, 2001; Stein et al., 2001). For example, in a study of 361 children ages 4 to 16 years, 
Blunden and colleagues (2004) found that a quarter of children met criteria for a sleep disorder, 
yet 4% of caregivers had ever spoken to their child’s pediatrician regarding a sleep concern. Of 
the 25% of parents whose children were identified as having a symptom of a sleep disorder, 14% 
communicated this to their child’s pediatric provider within the last year. The results of this 
study are concerning in that they suggest caregivers may underreport sleep concerns to pediatric 
providers resulting in sleep disorders remaining unidentified. Moreover, the results suggest the 
potential need for increased sleep education among parents of young children. 
Integrating behavioral health in primary care. Given the reported barriers to 
identifying sleep problems, it is not surprising that the most common treatment for pediatric 
insomnia includes pharmacological agents (Owens, Rosen, & Mindell, 2003; Owens, Rosen, 
Mindell, & Kirchner, 2010). Provided that behavioral interventions are considered the first line 
of treatment for pediatric insomnia (Mindell et al., 2006; Moturi & Avis, 2010; Owens et al., 
2005), along with the known impact of sleep on cognitive, physical, and emotional functioning, 
there is a clear connection between sleep and the practice of psychology. Pediatric psychologists 
have expertise in the psychological aspects of medical conditions and work to promote health 
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behaviors among children and families (Genik, Yen, & McMurtry, 2015). Specifically, pediatric 
psychologists and other professionals working in an integrated behavioral healthcare system (i.e., 
an interdisciplinary team of professionals who work together such as primary care and 
behavioral health providers; Peek & the National Integration Academy Council, 2013) have the 
unique opportunity to identify and treat sleep problems using evidence-based interventions in 
primary care. Specifically, all of the previously mentioned behavioral interventions (e.g., parent 
education, stimulus control, etc.) are able to be delivered in integrated care settings (Falloon, 
Elley, Fernando, Lee, & Arroll, 2015; Fernando, Arroll, & Falloon, 2013). 
Promoting Sleep Health Education in Early Intervention Programs 
The Early Intervention Program and Preschool Special Education Program, Part C and 
Part B, respectively, of the Individuals with Disabilities Act (IDEA, 2004; Public Law 94-142) 
were designed to evaluate and serve young children with developmental delays. Specifically, 
Part C regulates early intervention programs for young children (birth through 36 months) and 
Part B provides guidelines to states and schools regarding eligibility and services of school-age 
children with disabilities (ages 3 to 21 years), including a preschool special needs section serving 
children ages 3 to 5 years (U.S. Department of Education, 2007). Studies have identified a 
significant rise in conditions related to sleep disturbance, namely, developmental delay and 
autism, from preschool to school-age years (Blanchard, Gurka, & Blackman, 2006). Few early 
intervention programs address sleep problems; however, recent literature has called for early 
intervention programs to formally assess for sleep disorders as part of a multidisciplinary 
evaluation, given the significant impact sleep has on later development (Bonuck & Grant, 2012; 
Yau et al., 2019). Specifically, Bonuck and Grant (2012) identify IDEA programs as a “key 
portal” for identifying sleep problems. Early intervention providers are ideally positioned to 
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distribute preventative sleep hygiene information in these settings and reinforce sleep 
recommendations made by healthcare providers. Eliciting information regarding sleep during 
multidisciplinary evaluations could not only increase access to supportive services (e.g., referral 
to medical or behavioral-health care), but doing so also would further the mission behind early 
intervention of supporting families.  
Current Literature on Written Educational Interventions  
Given the perceived barriers to addressing sleep in pediatric settings, it is clear that brief 
educational tools aimed at increasing parent knowledge and practices of healthy sleep, that can 
be widely and easily distributed, are needed. Provided that parents may not report sleep concerns 
with their child’s pediatrician (Blunden et al., 2004), there also is a need for sleep health 
education that raises awareness of common sleep problems and increases parent intent to 
communicate with healthcare providers on sleep in order to prevent problems from progressing 
into disorders. Written educational tools (e.g., handouts on sleep hygiene) are affordable and 
easily distributable to families in a reasonable time. Of particular importance, written booklets 
have been found to be as effective as other methods of information dissemination such as face-
to-face and group intervention (Isaacman, Purvis, Gyuro, Anderson, & Smith, 1992; Kruger & 
Rawlins, 1984). Moreover, educational tools prepared ahead of time have been suggested as an 
efficient method to overcoming barriers related to time and resources in primary care settings 
(Gruber et al., 2011). Of note, Wicke, Lorge, Coppin, and Jones (1994) have suggested that 
written educational information is most effective when a personalized approach to learning is 
used (e.g., written information with follow-up contact by healthcare provider), when compared to 
more general methods (e.g., leaving handouts in the waiting room). 
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Currently, only one study could be found that investigated the efficacy of a sleep-related 
preventative handout distributed to parents in a primary care setting. Jones and colleagues (2012) 
examined if a brief educational intervention (i.e., two-page handout) provided to 95 parents of 
children ages 3 months to 12 years in a primary care center waiting room resulted in increased 
sleep health knowledge and improved sleep practices. Following the intervention, parents’ 
knowledge of sleep health had significantly increased, as well as their intentions to make positive 
changes to their child’s sleep routine. Limitations of this study included the absence of a control 
group for comparison and information on whether parent behavior change was sustained over 
time. Although there is limited evidence to make conclusions on the usefulness of targeting 
parents in primary care settings, similar interventions have been found to be effective at 
promoting awareness and increasing knowledge of other medical health issues (Barlow & 
Wright, 1998; Kennedy et al., 2003; Maggs et al., 1996; Rune et al., 2015). For example, Perrin 
and colleagues (2010) examined the effects of a brief toolkit delivered to 115 parents of children 
ages 4 to 12 years that communicated information on weight status and healthy weight behaviors 
during routine examinations. The use of a toolkit resulted in more parents accurately indicating 
their child’s “weight category”, such as whether they were overweight or at their ideal weight. 
Additionally, parents were more likely to maintain their child’s improved diet and increased 
physical activity at 1-month and 3-month follow-ups. Further, parents were more likely to 
discuss their child’s weight/BMI with providers following the study. Limitations of this study 
include the lack of a control group for comparison and information on whether parent behavior 
change was sustained for longer than three months. Similarly, researchers found that a brief 
educational pamphlet may be a useful tool in increasing parent knowledge of risk factors for 
childhood obesity (Rune et al., 2015). In addition, Maggs and colleagues (1996) found that an 
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educational booklet on chronic arthritis was equally effective at increasing knowledge of arthritis 
as an educational booklet plus instruction from a health professional. Although preliminary, the 
results of these studies provide some support for the usefulness of universal educational 
interventions in pediatric healthcare settings. 
Conclusion 
Taken together, it is evident that a “translation gap” exists between the wealth of 
evidence on the importance of sleep, and the ability to widely disseminate that knowledge to 
families and communities (Gruber et al., 2011). Up to 40% of young children will develop at 
least one clinically significant sleep problem (Mindell & Owens, 2015). Insufficient sleep has 
been found to significantly impair behavior regulation, attention, memory, and concentration, as 
well as academic performance and learning capacity (Meltzer & Crabtree, 2015; Sadeh et al., 
2002). Moreover, sleep problems in children can significant impact the health and wellbeing of 
parents (Hoffman et al., 2005; Mindell & Owens, 2015). Parents who may be unaware of the 
signs of sleep problems or have an inadequate understanding of the practices that promote 
healthy sleep, may not discuss sleep with their child’s pediatrician. Likewise, pediatricians may 
not ask sleep-related questions if parents do not bring up sleep as a problem. Current sleep 
intervention typically address children with identified sleep disorders. Such interventions often 
require a significant amount of resources (e.g., trained professionals, physical space) and can be 
time-consuming and costly. Given that ‘lack of time and resources’ is one of the most significant 
pediatrician-reported barriers to sleep screening, there is a need for educational interventions that 
can be more easily implemented. Written educational tools are cost-effect and can be easily 
distributed to communities in a reasonable time. Educational tools have been suggested as an 
efficient method to overcoming barriers related to time and resources in primary care settings 
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(Gruber et al., 2011). A brief sleep handout provided distributed to parents in family-oriented 
venues such as pediatric clinics and community developmental screenings could potentially 
increase sleep health knowledge and awareness, and, in doing so, increase parent intent to 
engage in positive sleep hygiene practices and discuss sleep with their child’s provider. 
Expanding sleep education beyond primary care introduces the possibility of addressing the sleep 
knowledge gap among parents, and as a result, improving the health and development of young 
children. 
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Chapter Three 
 
Methods 
 
The aim of this study was to assess the educational value of a handout designed for 
parents of young children on appropriate sleep hygiene practices. It was hypothesized that, after 
reading the educational handout, participants would demonstrate (1) greater knowledge of age-
appropriate sleep hygiene practices, (2) greater implementation of sleep hygiene practices at 
home, and (3) greater intention to discuss sleep with their child’s healthcare provider when 
compared to parents who participated in the alternative intervention. Further, it was hypothesized 
that the providers involved in the study, as well as study participants, would find the intervention 
acceptable and useful for a pediatric setting. The methods used to collect and analyze data are 
described in this chapter and outlined as follows: (1) description of the intervention materials and 
measures; (2) presentation of the research design and data collection procedures; (3) discussion 
of the study participants and setting; and (4) review of the data analysis plan. 
Research Staff 
 This study utilized two individuals to carry out the procedures. The PI served as the study 
coordinator and was the author of this dissertation. The study coordinator was responsible for 
organizing the pilot study and main study, training the research assistant on study procedures and 
data collection methods, directly collecting data from study sites, and conducting post-study 
phone interviews with participants. The Research Assistant (RA) was a graduate level school 
psychology student. Responsibilities of the RA included implementing study procedures and 
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collecting data from participants during Phase 1 of the main study. The RA received training on 
the study procedures and data collection methods prior to the start of the study.  
Intervention 
Experimental condition. The intervention consisted of a single-page, educational sleep 
hygiene handout referred to as the Healthy Sleep Handout (Appendix A). The handout was 
developed by the PI using the National Sleep Foundation guidelines for sleep hygiene in young 
children. The purpose of the handout was to promote sleep as a health behavior and provide 
basic steps to implementing sleep hygiene practices at home. Key objectives of the intervention 
handout were to: (1) educate parents of basic sleep hygiene and knowledge, (2) inform parents of 
the importance of childhood sleep and developmentally appropriate sleep amounts, and (3) 
encourage parents to discuss sleep concerns with their pediatric provider. The final objective of 
the intervention was to develop a tool that increased parental access to sleep hygiene information 
while addressing common barriers to discussing sleep in healthcare settings (e.g., lack of time 
and resources). Current research on parental knowledge of pediatric sleep hygiene was reviewed 
to identify any gaps in the literature. Particularly, researchers have found that caregivers be 
uninformed of the negative consequences of insufficient sleep (Owens, 2001; Owens & Jones, 
2011; Owens et al., 2011; Owens et al., 2000). Conversely, parents who are aware of their child’s 
sleep problem may not discuss it with their child’s pediatrician for a variety of reasons, including 
the assumption that young children will ‘grow out’ of sleep problems (Blunden et al., 2004); 
however, sleep experts have noted that such problems rarely lessen with age (Kataria et al., 1987; 
Zuckerman et al., 1987). As such, the Healthy Sleep Handout intervention was designed to 
address these gaps. The Healthy Sleep Handout was designed to be visually appealing to parents 
of young children. In addition, the handout was evaluated by an expert team consisting of 
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pediatricians, pediatric school psychology faculty, and an early childhood intervention program 
director. Feedback from this expert panel was used to improve the handout. Readability of the 
handout was determined by the Flesch–Kincaid grade level readability formula (Flesch, 1948). 
Specifically, the handout was designed to have a readability level of third grade, which is the 
recommended level for pediatric healthcare brochures. The goal of grade 3 was achieved as 
measured by the Flesch-Kincaid readability formula.  
Control condition. This study used an alternative educational intervention (i.e., Healthy 
Eating Handout; see Appendix B) control group. Participants randomly assigned to the control 
condition received a brief handout on age-appropriate healthy eating habits. The handout was 
developed by the PI for this study and was based on the American Academy of Pediatrics (AAP) 
guidelines regarding infant and toddler nutrition. The Healthy Eating Handout was designed to 
have a similar appearance, length, and number of graphics as the experimental handout. In 
addition, readability of the handout was determined by the Flesch–Kincaid grade level 
readability formula (Flesch, 1948). Specifically, the handout was designed to have a readability 
level of third grade. The goal of grade 3 was achieved as measured by the Flesch-Kincaid 
readability formula. 
Measures 
 Four questionnaires were created by the PI for this study. For the purpose of this study, 
all measures were administered by an electronic, password-protected Qualtrics survey, with the 
exception of one measure that was administered during a telephone interview. The following 
section describes the measurement development process and provides a description and purpose 
of each measure. 
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Measure development process. Based on a comprehensive review of the professional 
and academic literature in the area of pediatric sleep, few studies have investigated the impact 
and acceptability of a cost-effective sleep hygiene intervention on parental sleep health 
knowledge and practices (McDowell et al., 2017; Mindell et al., 2009; Owens & Jones, 2011; 
Owens et al., 2011). Several measures were developed to address this gap in the literature. The 
instruments were created under the guidelines of Robert DeVellis (2017) in Scale Development. 
DeVellis (2017) recommends seven principles to developing instruments including: “(1) 
determine clearly what it is you want to measure, (2) generate an item pool, (3) determine the 
format for measurement, (4) have the initial item pool reviewed by experts, (5) consider 
inclusion of validation items, (6) administer items to a development sample, and (7) evaluate the 
items” (p. 105-151). Two cognitive interviews were conducted with parents of young children 
during the development of the Sleep Hygiene Knowledge Test and Pediatric Sleep Hygiene 
Questionnaire. Specifically, two parents of children ages three and five years were asked to 
“think-aloud”, or verbalize their thoughts as they reviewed each measure. Both parents were 
interviewed on the same day, at two separate times, in order to evaluate the clarity and coherence 
of items, question order, and rate of completion. Minor changes were made to each questionnaire 
following the interviews such as rewording items. In addition, the measures were reviewed by 
dissertation committee members with survey research experience. 
Items on each measure also were designed following the recommendations of Dillman, 
Smyth, and Christian (2014). Measures developed for this study contained closed-ended 
questions, which may enhance the internal consistency of instruments (Fowler, 2009). Ordinal 
closed-ended questions were utilized in order to quantify varying opinions and behaviors 
(Dillman et al., 2014). Such items were written following the recommendations of Dillman and 
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colleagues (2014). For example, item responses were limited to five categories so that 
participants could place themselves on the scale without being too ambiguous or losing item 
meaning.  
  Sleep Hygiene Knowledge Test. The Sleep Hygiene Knowledge Test (Appendix C) was 
developed to measure parental sleep hygiene knowledge. Specifically, this test was used to 
measure the degree to which the educational intervention resulted in greater parental sleep 
hygiene knowledge when compared to the alternative control group. The test consisted of 12 
true/false questions, which collected information regarding sleep hygiene knowledge. Items on 
the measure reflected the information provided in the intervention handout, developed using the 
National Sleep Foundation guidelines for healthy sleep in children. For example, the handout 
stated, “Kids sleep better when they go to bed at the same time each night”. The corresponding 
item on the Sleep Hygiene Knowledge Test asked “True/False: Kids sleep better when they go to 
bed at the same time each night”. Additionally, four questions related to healthy eating habits 
were embedded into the scale to disguise the control group and purpose of the study. Reliability 
of this measure was calculated using Cronbach’s alpha. Results are reported in Chapter Four. 
 Pediatric Sleep Hygiene Questionnaire. The Pediatric Sleep Hygiene Questionnaire 
(Appendix D) was developed to measure sleep hygiene practices in parents of young children. 
Specifically, this questionnaire was used to measure the degree to which the sleep intervention 
resulted in greater implementation of age-appropriate sleep hygiene practices (e.g., having a 
consistent bedtime routine) compared to the alternative intervention control group. In addition, 
the Pediatric Sleep Hygiene Questionnaire was used to determine the degree to which the 
educational intervention promoted awareness of the need to communicate with healthcare 
providers regarding sleep. The Pediatric Sleep Hygiene Questionnaire is comprised of two 
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subscales: sleep hygiene and sleep habits. For the purpose of this study, only the sleep hygiene 
scale was used. The sleep hygiene scale contained 13 items that used a five-point response scale 
to determine the frequency (e.g., Never, Rarely, Sometimes, Often, Always) of parental 
implementation of age-appropriate sleep hygiene practices (see Table 3). The sleep hygiene scale 
was developed based on the National Sleep Foundation guidelines for healthy sleep in children.  
For example, the National Sleep Foundation recommends that children have consistent bedtime 
routines. On the scale, parents were asked how often their child has a consistent bedtime routine. 
Six questions related to healthy eating habits were embedded into the questionnaire to disguise 
the purpose of the study. In addition, the Pediatric Sleep Hygiene Questionnaire included two 
questions related to parental intent to communicate with providers regarding sleep and healthy 
eating (e.g., “In the future, do you plan to talk with your child’s pediatric provider about sleep 
concerns”). The last section contained seven demographic questions related to the parent and 
child such as relationship to child, gender, age, race/ethnicity, and education level. Reliability of 
this measure was calculated using Cronbach’s alpha. Results are reported in Chapter Four. 
Parent Interview Questionnaire (phone interview). A brief, structured telephone 
interview was attempted with all participants at the end of the study. Parents who participated in 
the interview were asked questions from the Parent Interview Questionnaire (Appendix E). The 
interview consisted of five open-ended questions and four closed questions. The purpose of the 
interview was to obtain information on parents’ thoughts and experiences related to the 
intervention. All participants were administered the same questions in the same manner.  
Provider Feedback Form. Providers associated with the study were asked to complete 
the Provider Feedback Form (Appendix F) which collected qualitative information on the aspects 
of the intervention providers liked best and least, including any suggested improvements, as well 
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as information related to the usefulness of the intervention to the pediatric program. The Provider 
Feedback form consisted of five open-ended questions (e.g., What barriers would prevent you 
from distributing this handout”) and one closed-ended Likert-type question (e.g., “How likely are 
you to distribute this handout to parents”). 
 
Table 3 
Pediatric Sleep Hygiene Questionnaire – Sleep Hygiene Subscale 
Item Response Type 
   
1 My child needs my help to fall asleep.  A   O   S   R   N 
2 My child goes to bed at a different time every night. A   O   S   R   N 
3 My child has a consistent bedtime routine (take a bath, read a book, etc.).* A   O   S   R   N 
4 My child engages in rough-play (running, jumping, etc.) before bed. A   O   S   R   N 
5 My child has caffeine (soda, chocolate, tea, etc.) in the late afternoon or evening. A   O   S   R   N 
6 My child’s room is cool and comfortable.* A   O   S   R   N 
7 My child sleeps with a bottle or sippy cup. A   O   S   R   N 
8 My child’s room is quiet at bedtime.* A   O   S   R   N 
9 My child falls asleep in places other than their bed (couch, car, etc). A   O   S   R   N 
10 My child’s bedroom is also used for timeout. A   O   S   R   N 
11 My child has electronics in their bedroom (iPad, tablet, etc.). A   O   S   R   N 
12 My child uses electronics before bed (computer, TV, tablet, etc.). A   O   S   R   N 
13 My child does calming activities before bed (read a book, lullaby, yoga, etc.).* A   O   S   R   N 
   
Note. A = Always (every day/night), O = Often (4-5 times per week), S = Sometimes (3-4 times per week), R = 
Rarely (1-2 times per week), N = Never (0 times per week). 
 
 
Intervention integrity. Intervention integrity, or how much of or how accurately an 
intervention is completed, was documented in the data collection. The primary measure of 
integrity in this study was intervention adherence, which was measured by an Intervention 
Procedures Checklist (Appendix G) developed by the PI for this study. The PI and RA utilized 
the intervention procedures checklist as a guide to ensure each component of the intervention 
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was administered in the same manner. Specifically, the PI and RA reviewed the checklist while 
implementing the intervention and obtaining study data. Information related to the fidelity of the 
intervention procedures checklist (e.g., percentage of checklist completed) was not collected 
during this study. A secondary measure of integrity was documented in the data collection. 
Specifically, during the phone interview, parents were asked several questions to ensure that the 
content of the handout was reviewed (e.g., “Which recommendation from the handout did you 
find most useful?”).  
Research Design 
 This study employed a two-group, true experimental design with random assignment. 
The experimental condition consisted of the brief educational intervention (Healthy Sleep 
Handout) and the control condition consisted of the brief educational intervention on childhood 
healthy eating habits (Healthy Eating Handout). Participants were randomly assigned to a 
condition. Random assignment was chosen as the research design for this study given that 
random assignment is suggested to “create two or more groups of units that are probabilistically 
similar to each other on the average” (Shadish, Cook, & Campbell, 2002, p. 12). As such, pre- 
and post-test data were not obtained. The random assignment sequence was identified prior to 
the start of data collection and was determined by picking cards ‘E’ (i.e., experiment) or ‘C’ (i.e., 
control) out of a jar. Once the sequence was created (e.g., ECEECCCE), it was repeated until 
data collection was complete. Statistical analyses were run to determine any significant 
differences in demographics between groups prior to the start of the study. Results are reported 
in Chapter Four.  
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Independent and dependent variables.  The independent variable of this study was the 
intervention (i.e., handout). Parental sleep hygiene knowledge, sleep hygiene practices, self-
reported future intentions, and treatment acceptability were evaluated as the dependent variables.  
Procedures 
Intervention and assessment procedures. This study was completed in two phases.  
Phase 1. Informed consent (see Appendix H) was obtained and participants were 
randomly assigned to condition. Participants were asked to read a one-page handout focused on 
enhancing parental knowledge of sleep hygiene (experimental group) or nutrition (control 
group). After reading the assigned handout, participants were asked to complete the Sleep 
Hygiene Knowledge Test on a provided iPad in front of the PI or RA. Participants were not 
allowed to refer to the handout while taking the test. After completing the test, parents were 
asked to provide contact information and informed that they would be sent Phase 2 of the study 
within the next week. Also, parents were provided a reminder slip with their preferred date and 
time of contact (Appendix I). 
Phase 2. Participants were contacted by the PI via their preferred method of contact (i.e., 
phone, email, or text) within the following week to complete Phase 2. Participants were asked to 
complete the electronic Pediatric Sleep Hygiene Questionnaire and participate in a 5-minute 
phone interview. Some participants preferred to take the questionnaire over the phone. 
Reminders to complete Phase 2 were sent daily throughout the week or until participants 
completed the questionnaire and phone interview. Following the completion of the study, the 
control group participants were provided a debriefing statement (Appendix J) that explained the 
purpose of the experimental and control group. The debriefing statement was delivered via email 
and included a copy of the intervention. 
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 Pilot study. Prior to data collection, a pilot test was conducted by the PI to evaluate the 
feasibility of the research design and procedures. Pilot study participants included parents of 
children between the ages of 2 and 5 years who attended a university-based clinic for either a 
developmental evaluation or routine examination. Participants were approached by the PI while 
sitting in the triage area of the clinic. In addition, parents in the laboratory waiting area were 
offered to participate while they waited for lab results. Written informed consent was obtained 
from participants prior to delivering the intervention.  
 Thirty-nine parents participated in the pilot study. Demographic characteristics are listed 
in Table 4. The sample was comprised of relatively well-educated parents (79% mothers) 
between the ages of 20 to 40 years. The majority of participants indicated they were 
White/Caucasian (44%) or Hispanic/Latino (31%). Nearly half of the sample reported having a 
child with a disability, specifically Autism Spectrum Disorder (46%). The duration of Phase 1 
ranged from 4 minutes to 12 minutes, with the majority of participants completing the 
questionnaire in less than 8 minutes.  
The Sleep Hygiene Knowledge Test and Pediatric Sleep Hygiene Questionnaire, as well 
as the Healthy Sleep Handout and Healthy Eating Handout, were assessed for face validity and 
content-related validity during the pilot study. More specifically, participants were asked to 
complete four additional questions related to the validity of the survey (Appendix K). For 
example, participants were asked if there were any words on the questionnaire or handout that 
they did not understand, and if there was anything on the questionnaire that they felt should have 
been included and was not. In addition, the handouts and questionnaire were reviewed by an 
expert committee. Feedback obtained from pilot study participants, as well as the expert 
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committee, was used to improve the structure, clarity, and ease of completion of the study 
materials and procedures.  
Several changes were made to the Pediatric Sleep Hygiene Questionnaire and study 
procedures following the pilot study. Specifically, the demographics section was moved from the 
first assessment phase to the second phase in order to reduce the amount of time it took 
participants to complete the first phase on site. Additionally, several items were deleted from the 
Pediatric Sleep Hygiene Questionnaire following the pilot study. Specifically, two items which 
stated, “My child sleeps less than 10 hours in a 24-hour period (including daytime naps)” and 
“My child goes to bed at the same time every night” were deleted from the questionnaire due to 
redundancy with other items. One item was split into two items (e.g., “My child’s room is cool, 
quiet, and comfortable” was converted to “My child’s room is cool and comfortable” and “My 
child’s room is quiet”) in order to measure both environmental factors separately. In addition, a 
question regarding participants’ preferred method of contact was added to the Sleep Hygiene 
Knowledge Test. This change was made as a result of very few participants completing the 
second phase during the pilot study (18%). Given this low response rate, an item concerning 
what day and time participants preferred to be contacted for Phase 2 also was added. 
Furthermore, a moderately high rate of parents of children with a severe medical condition 
participated in the pilot study (38%). Given the significant differences in symptoms and sequalae 
across medical and neurodevelopmental conditions, including the various impact each condition 
has on sleep, it was decided that this study would only recruit parents of children at-risk of, or 
identified as having, a developmental disability (e.g., Developmental Delay, Autism Spectrum 
Disorder). More specifically, it was determined that participants would only be recruited from  
the early childhood program within the clinic; participants attending the clinic for other reasons  
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Table 4 
 
Demographic Characteristics of Pilot Study Participants (N = 39) 
 
Variable 
Pilot Study Participants 
(Experimental and Control Group 
Combined) 
 N % 
Parent Age   
     20 – 30 years 17 44% 
     31 – 40 years 18 46% 
     41 – 50 years 4 10% 
     > 50 years 0 0% 
Parent Race/Ethnicity   
     American Indian/Alaska Native 0 0% 
     Asian 3 7% 
     Black/African American 7 18% 
     Hispanic or Latino 12 31% 
     Multiracial 0 0% 
     Native Hawaiian/Pacific 0 0% 
     White/Caucasian 17 44% 
     Other 0 0% 
Parent Relationship to Child   
     Mother 31 79% 
     Father 5 13% 
     Grandmother 2 5% 
     Grandfather 0 0% 
     Foster 1 3% 
Parent Highest Level of Education   
     Less than High School  0 0% 
     High School 7 18% 
     More than High School 32 82% 
Child’s Gender   
     Female 17 44% 
     Male 22 56% 
Child’s Age   
     2 years 17 45% 
     3 years 9 24% 
     4 years 8 21% 
     5 years 4 10% 
Does your child have any medical or psychiatric diagnoses?   
     No 21 54% 
     Yes 18 46% 
          Asthma 1 6% 
          Autism Spectrum Disorder 8 44% 
          Hyperthyroidism 1 6% 
          Epilepsy 1 6% 
          Medically Complex (Sickle    
          Cell, Chronic Kidney  
          Disease) 
7 38% 
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would not intentionally be recruited. Further, based on the results of the pilot study, it was 
determined that Phase 1 would only consist of the Sleep Hygiene Knowledge Test and Phase 2 
would consist of the Pediatric Sleep Hygiene Questionnaire. This change was made in order to 
allow parents an appropriate amount of time to implement the practices at home. All changes 
made to the Pediatric Sleep Hygiene Questionnaire and handouts were re-tested with a small 
group of parents and reviewed by the expert committee to ensure accuracy and clarity prior to the 
main study.  
Ethical considerations. Prior to data collection of the pilot study and main study, 
approval to conduct the research was obtained from the Institutional Review Board (IRB) at the 
University of South Florida (Pro00040239; see Appendix L). The research assistant also was 
approved by the IRB. In addition, consent to conduct the study at specific sites was obtained 
prior to data collection. Participants were provided a consent letter (see Appendix H) that 
outlined the study’s research questions, objectives, and risks and benefits of participation in the 
study. Informed consent was obtained before the intervention was implemented. Information 
gathered from this study was immediately kept in an electronic password protected database 
and/or locked file cabinet. 
Participant Recruitment and Sampling 
Setting. The main study took place in conjunction with an early childhood community 
developmental screening program located in west central Florida. This screening program is 
affiliated with a private, non-profit organization that focuses on prevention and early intervention 
of developmental disabilities in young children. The community developmental screening 
program provides early identification and intervention services to young children with 
developmental concerns in the community. The program screens approximately 70 children per 
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month. Children who are identified as having a developmental concern are referred to the early 
intervention program where the pilot study took place. As such, the community screening 
provided a unique opportunity to collect data with the intended study population of children “at-
risk” or identified as having a developmental delay. The organization’s population demographics 
from October 2017 to October 2018 were examined in order to determine the representativeness 
of the study sample. Due to the small sample size of the current study, sample representativeness 
(i.e., whether specific sample demographic characteristics matched the percentage in the 
population served by the community screening program) was unable to be analyzed using 
statistical analyses. Rather, proportions of demographic items were visually compared. Results 
are reported in Table 5. Child age was determined based on date of birth and date of the last data 
collection, not necessarily the age of the child at the time of their screening. Of note, proportions 
were visually similar (i.e., difference of 25% or less) for child age (4 to 5 years), gender, and 
ethnicity. The current study consisted of 50% more children between the ages of 2 to 3 years 
when compared to the community screening population. Notably, demographic information was 
not available for 350 children that registered or participated in the community screenings in 
2017-2018. It was noted by the program director that the missing data may be a result of parents 
registering for the screening, but not following up after the initial contact. 
Participants. Parents of children who attended a community developmental screening in 
west central Florida in April 2019 were recruited for participation in this study. In order to take 
part in the study, participants were required to be the legal guardian of at least one child between 
the ages of 2 and 5 years and currently reside with the child. Other caregivers whom the child did 
not live with were not included. Parents were required to be fluent in speaking and reading 
English to participate. Participants were asked to complete a maximum of one survey (i.e., 
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parents with more than one child were asked to choose only one child to consider while 
participating in the study).  
 
 Table 5 
 
Comparison of Demographics for Current Study and Community Screening Participants  
 
Variable Study Participants (N = 41) 
Community Screening 
Participants 
(N = 1,500) 
 N % N % 
Child Age     
    2 – 3 years 23 56% 85 6% 
    4 – 5 years 18 44% 729 49% 
    6 years or older 0 0% 335 23% 
     Not Available - - 350 23% 
Child Gender     
    Female 14 34% 634 42% 
    Male 27 66% 866 58% 
     
Hispanic or Latino 4 10% 453 30% 
     
Not Hispanic or Latino 37 90% 508 34% 
    Black or African American 8 20% 173 12% 
    White 29 71% 747 50% 
    Native Hawaiian or other Pacific Highlander 0 0% 10 <1% 
    American Indian or Alaska Native 0 0% 1 <1% 
    Two or more races 0 0% 123 8% 
    Refused - - 25 2% 
    Not Available - - 370 25% 
     
 
 Of the 64 potential participants who attended the April 2019 developmental screening, 45 
met inclusion criteria and consented (70%), 6 declined, 4 were called in to their appointment 
before completing the study, and 8 were ineligible due to speaking a language other than 
English. Of the 45 parents who consented and participated in the study, 41 completed both 
phases of the study yielding a 91% follow-up rate between phases. A total of 32 parents 
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participated in the phone interview. Phase 2 data were collected within 5 to 10 days of Phase 1. 
The flow of participants for the given study procedures is reported in Figure 2. 
Demographic characteristics were collected during Phase 2. The total sample was 
comprised of relatively well-educated parents (78% mothers) between the ages of 23 and 35 
years. Sample demographic characteristics are reported in Table 6. Chi-square of independence 
tests were calculated to compare demographic characteristics between groups. Results are 
reported in Table 7. Analyses indicated no significant difference between the intervention and 
control group with regard to parent and child age. Given the small sample size, analyses related 
to ethnicity, relationship to child, education level, and child medical diagnosis included cells 
with expected values less than 5; therefore, failing an assumption of the chi square test. Upon 
examination of variable frequencies, there was a less than 20% difference between groups with 
regard to relationship to child, race/ethnicity, highest level of education, and child medical 
condition suggesting that the groups were not significantly different among such variables. Of 
note, there was a 26% difference between groups with regard to child gender. Specifically, 80% 
of participants in the experimental group reported having a female child, compared to 52% of 
participants in the control group.  
In addition to parent participants, three pediatric providers from the pilot study clinic and 
one provider from the community screening took part in the study by providing feedback on the 
aspects of the study they found useful, including any suggested improvements. Demographic 
characteristics of the clinic providers are reported in Table 8. Detailed information is not 
provided in order to maintain confidentiality of the providers. 
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Figure 2. Flow of participants for the given study procedures, assignment, follow-up, and 
analysis. 
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Table 6 
 
Demographic Characteristics of Study Participants (N=41) 
 
Variable Experimental Group Control Group Total 
 n % n % N 
Parent Gender      
     Female 14 70% 19 90% 33 
     Male 6 30% 2 10% 8 
Parent Relationship to Child      
     Mother 14 70% 18 85% 32 
     Father 5 25% 2 10% 7 
     Grandparent 0 0% 1 5% 1 
     Foster Parent 1 5% 0 0% 1 
Parent Age      
     35 years or younger 11 55% 17 81% 28 
     36 years + 9 45% 4 19% 13 
Parent Race/Ethnicity      
     Black/African American 3 15% 5 24% 8 
     Hispanic or Latino 1 5% 3 14% 4 
     White 16 80% 13 62% 29 
Parent Highest Level of Education      
     High School 3 15% 1 5% 4 
     More than High School 17 85% 20 95% 37 
Child’s Gender      
     Female 16 80% 11 52% 27 
     Male 4 20% 10 48% 14 
Child’s Age      
     2 – 3 years 9 45% 14 67% 23 
     4 – 5 years 11 55% 7 33% 18 
Child medical and/or psychiatric diagnoses      
     No 15 75% 18 86% 33 
     Yes 5 25% 3 14% 8 
          Autism Spectrum Disorder 0 - 1 - 1 
          Developmental Delay 3 - 2 - 5 
          Oppositional Defiant Disorder 2 - 0 - 2 
          Attention Deficit/Hyperactivity Disorder 2 - 0 - 2 
      
*Numbers do not total to 100% due to some participants indicating more than one diagnosis; Experimental Group = 
Healthy Sleep Handout, Control Group = Healthy Eating Handout 
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Table 7 
 
Chi Square Analyses for Group Differences (N=41) 
 
Variable X2 p 
Relationship to Child 3.76* .29 
Age 3.19 .07 
Race/Ethnicity 1.79* .41 
Highest Level of Education 1.22* .27 
Child’s Age 1.95 .16 
Child medical and/or psychiatric diagnoses .75* .39 
 
Note. Cells had an expected frequency cell less than five, which fails an assumption of the chi-square test of 
association. Group differences involved comparing the experimental group (sleep handout) and control group 
(eating handout). 
 
Table 8 
Demographic Characteristics of Study Providers (N = 4) 
Variable Provider Participants 
 N % 
Gender   
     Female 4 100% 
Race/Ethnicity   
     Black/African American 1 25% 
     Hispanic or Latino 0 0% 
     White/Caucasian 3 75% 
Highest Level of Education   
     Master of Arts (MA) 1 25% 
     Master of Science (MS) 2 50% 
     Master of Science in Nursing (MSN) 1 25% 
Years in Practice   
    Less than one year 0 0% 
    One to five years 2 50% 
    Five or more years 2 50% 
 
Data Analysis Plan 
 Data were analyzed using IBM Statistical Package for Social Sciences 21 (SPSS; IBM 
Corp, 2012) in order to answer each research question. Descriptive frequencies were reported for 
demographic and background items. The following section outlines the analyses that were used 
to address each research question. 
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 Research Question 1. Relative to an alternative intervention control group, is 
participation in a brief, educational sleep hygiene intervention associated with greater parental 
sleep hygiene knowledge? 
The first research question examined if the brief educational intervention was associated 
with greater parental sleep hygiene knowledge when compared to the alternative intervention 
control group. Parental sleep knowledge items were coded as correct (1) or incorrect (0). Some 
items were reverse coded. To address this question, mean knowledge scores and responses to 
each sleep hygiene knowledge item were compared between groups. Specifically, an 
independent samples t-test was used to analyze mean total sleep knowledge scores and chi-
square test for homogeneity were used to determine any significant differences between the 
proportions of individual knowledge items between the two conditions. Due to small sample 
size, Fisher's exact test were run on some items. Descriptive statistics and proportion of 
successes for each item also are reported. 
Research Question 2. Relative to an alternative intervention control group, is 
participation in a brief, educational sleep hygiene intervention associated with greater 
implementation of age-appropriate sleep hygiene practices? 
The second research question examined if the brief educational intervention was 
associated with greater implementation of parental sleep hygiene practices when compared to the 
alternative intervention control group. Data related to sleep hygiene practices were obtained from 
the Pediatric Sleep Hygiene Questionnaire and were coded as following: 1 = Never, 2 = Rarely, 3 
= Sometimes, 4 = Often, 5 = Always. Some items were reverse coded. To address research 
question 2, a total sleep hygiene score was derived from the Pediatric Sleep Hygiene 
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Questionnaire. An independent samples t-test was used to analyze mean scores between the 
experiment and control group. Descriptive statistics also are reported. 
Research Question 3. Relative to an alternative intervention control group, is 
participation in a brief, educational sleep hygiene intervention associated with greater parental 
intent to communicate with healthcare providers about sleep in the future? 
The third research question examined if the brief educational intervention was associated 
with greater parental intent to communicate with healthcare providers regarding sleep. To 
address this question, responses to item 41 on the Pediatric Sleep Hygiene Questionnaire were 
examined and group means were calculated. Specifically, item 41 states, “In the future, do you 
plan to talk with your child’s pediatric provider about sleep concerns?” Each factor was 
represented by the following ratings: 1 = Definitely Not, 2 = Probably Not, 3 = Probably, 4 = 
Very Probably, 5 = Definitely. An independent-samples t-test was used to analyze means 
between the experimental group and control group. Descriptive statistics also are reported. 
Research Question 4. To what extent do parents and pediatric providers deem a written 
educational sleep hygiene intervention to be acceptable for a pediatric setting? 
 The fourth research question examined the acceptability of the intervention among 
pediatric providers and parents who were involved with or participated in the study. To address 
this question, pediatric providers were asked to complete the Provider Feedback Form. In 
addition, parents were asked to provide feedback using the Parent Interview Questionnaire. 
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Chapter Four 
 
Results 
 
This study investigated the impact of a brief, educational sleep hygiene intervention on 
the knowledge and practices of sleep hygiene of parents of young children. The educational 
intervention consisted of a one-page sleep hygiene handout designed by the PI to inform parents 
of evidence-based sleep hygiene practices that can be easily implemented at home. This study 
collected data on parent knowledge and practices of sleep hygiene, as well as information on 
parents’ intent to communicate with pediatric providers regarding sleep concerns. Further, this 
study collected information on the acceptability of this intervention among pediatric providers 
and parents. This chapter provides information on the results of the study. 
Data Screening 
 Data obtained from each phase were transferred from Qualtrics to SPSS. An individual 
data file was created for Phase 1 and Phase 2, as well as data collected from the phone interview 
and provider feedback form.  
Missing data. No data were missing from the dataset. This was largely due to the data 
collection methods in which the Qualtrics survey alerted participants of missing data (i.e., 
parents were not able to go to the next page without addressing the unanswered item). Of note, 
parents had the option to continue the questionnaire without answering all items, if desired. At 
the start of the study, potential participants were informed that both phases were required to be 
completed in order to participate in the study. Participants were advised to only participate in the 
study if they were available and willing to participate in the second phase. Moreover, during the 
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phone interview, the PI had the opportunity to remind parents of the importance of completing 
the questionnaire in full. Four parents were called into their appointment before completing the 
study; however, none of the four participants had been administered the questionnaire at that 
time.  
Participant Flow 
This study was completed in two phases. The final datasets consisted of 45 participants in 
Phase 1 and 41 participants in Phase 2, yielding a 70% response rate and 91% follow-up rate, 
respectively. Of the 45 consented participants, 21 were randomly assigned to the experimental 
group and received the intervention, and 24 were assigned to the control group and received the 
alternative intervention. All participants from Phase 1 were included in the Phase 1 analyses. 
Four participants were lost to follow-up and did not complete Phase 2. The final analyses (i.e., 
Phase 2) consisted of 20 participants in the experimental group and 21 participants in the 
comparison group.  
Reliability 
A reliability analysis was completed for the Pediatric Sleep Hygiene Questionnaire and 
Sleep Hygiene Knowledge Test using Cronbach’s alpha. With regard to the Pediatric Sleep 
Hygiene Questionnaire – Sleep Hygiene Subscale, Cronbach’s alpha was calculated using the 
data collected during the main study (n = 41). The scale reached acceptable internal consistency, 
α = .70 and included a total of 13 items (n = 41). With regard to the Sleep Hygiene Knowledge 
Test, Cronbach’s alpha approached acceptable reliability, α = .66 and included a total of 12 items 
(n = 45). 
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Research Question 1 
Relative to an alternative intervention control group, is participation in a brief, 
educational sleep hygiene intervention associated with greater parental sleep hygiene 
knowledge? A total sleep knowledge score (percentage correct) was computed for each 
participant. Results are reported in Table 9. As shown in Table 9, the experimental group 
obtained a total mean score of 78% out of 100% (M = 78.17, SD = 19.80). The control group 
obtained a total mean score of 71% (M = 71.18, SD = 16.30). Although slightly higher, there was 
not a significant difference between the experimental group and control group mean scores, t(43) 
= 1.30, p >.05. Results are reported in Table 10. The effect size for this analysis was calculated 
using Cohen’s d (Cohen, 1988). Cohen’s effect size value (d [95% CI] =.39 [-.20 to .97] 
suggested a small effect. With regard to descriptive frequencies, three parents (14%) in the 
experimental group and three parents (13%) in the control group correctly answered all 12 items.  
Further, 15 parents (71%) of the experimental group and 13 parents (54%) of the control group 
earned a total score of 75% or higher. For both groups, the minimum score earned was 33%, and 
the maximum score earned was 100%. 
 
Table 9 
 
Descriptive Statistics of Sleep Knowledge Test Total Scores 
 
 Mean SD Min Max 
Experimental Group (n = 21) 78.17 19.80 33.33 100 
Control Group (n = 24) 71.18 16.30 33.33 100 
Note. Means represent percent correct on the Sleep Hygiene Knowledge Test (12-item test). SD = standard 
deviation.  
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Table 10 
Mean Difference of Sleep Hygiene Knowledge Total Scores Between Groups 
 t p Mean Difference 
Sleep Hygiene Knowledge 1.14 .201 6.99 
Note. Means calculated from total score on Sleep Hygiene Knowledge Test (12-item test). 
 
To further address this research question, descriptive statistics and proportion of 
successes were calculated. Results are reported in Table 11 and Figure 3, respectively. With 
regard to individual items, the majority of parents in the experimental and control groups 
correctly answered items related to falling asleep with the TV on (95% and 92%, respectively), 
having a consistent bed time (100% and 96%, respectively), and using ‘staying up late’ as a 
reward (91% and 96%, respectively). Conversely, the majority of parents in the experimental and 
control groups incorrectly answered an item related to duration of bedtime routine (48% and 
50%, respectively). Figure 3 represents the percent correct on each item between groups. 
Further, responses to each knowledge item were compared between groups using chi-
square to determine any significant differences between the proportions of the two conditions. 
Results are shown in Table 9. Due to small sample size, the Fisher's exact p value were reported 
for seven items. As shown in Table 9, there was not a statistically significant difference between 
the proportion of correct scores between groups, with the exception of item 11. At the conclusion 
of Phase 1, 14 parents (67%) in the experimental group had demonstrated correct knowledge of 
the recommended sleep duration for young children compared to 8 parents (33%) in the control 
group, a statistically significant difference in proportions of .34, p = .026.  
 
 
  
 
74 
 
Figure 3. Proportion of parents correctly answering Sleep Hygiene Knowledge Test items. 
 
Key: Sleep Hygiene Knowledge Test item and correct answer (T=true, F=false) 
1    Kids sleep better when they go to bed at the same time each night. T  
2    Kids who have poor sleep are more likely to be underweight. F  
3    Snoring is considered a sleep problem. T  
4    Bedtime routine (e.g., bath, brush teeth, read a book) should last about one hour. F  
5    Active-play (e.g., running, jumping) before bed helps kids fall asleep. F  
6    A child's bed is a good spot for time-out/punishment. F  
7    Falling asleep with the TV on helps kids sleep better F  
8    Not wanting to go to bed is considered a sleep problem T  
9    It’s best to let kids fall asleep in places other than their bed (e.g., couch, car), then carry them to their bed. F  
10  Letting kids sleep in on the weekends helps them sleep better during the week F  
11  Young kids (2-5 years) need about 9 hours of sleep per 24 hours. F  
12  Kids should get to stay up late as a reward for good behavior.   
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Table 11 
Differences in Sleep Knowledge Item Scores Between Groups 
 Pediatric Sleep Hygiene Test Question 
 1 2 3 4 5 6 7 8 9 10 11 12 
X2 .895 .275 .043 .025 .002 .043 .230 2.52 .100 2.50 4.98 .517 
p-value - .600 - .873 .965 - - .113 - - .026* - 
Fisher’s 
Exact 
p-value 
1.00 - 1.00 - - 1.00 1.00 - 1.00 .193 - .592 
*p<.05 
Note. Due to small sample size, Fisher’s Exact Test p value was reported for items with expected values less 
than five. 
Key: 
1 Kids sleep better when they go to bed at the same time each night. 
2 Kids who have poor sleep are more likely to be underweight. 
3 Snoring is considered a sleep problem. 
4 Bedtime routine (e.g., bath, brush teeth, read a book) should last about one hour. 
5 Active-play (e.g., running, jumping) before bed helps kids fall asleep. 
6 A child's bed is a good spot for time-out/punishment. 
7 Falling asleep with the TV on helps kids sleep better 
8 Not wanting to go to bed is considered a sleep problem 
9 It’s best to let kids fall asleep in places other than their bed (e.g., couch, car), then carry them to their 
bed. 
10 Letting kids sleep in on the weekends helps them sleep better during the week 
11 Young kids (2-5 years) need about 9 hours of sleep per 24 hours. 
12 Kids should get to stay up late as a reward for good behavior. 
  
 
Research Question 2 
Relative to an alternative intervention control group, is participation in a brief, 
educational sleep hygiene intervention associated with greater implementation of age-
appropriate sleep hygiene practices? To address research question 2, average sleep hygiene 
scores were compared between groups. Possible scores ranged from 1 to 5. A higher score on the 
sleep hygiene scale represented greater implementation of sleep hygiene practices at home. Sleep 
hygiene scores were normally distributed (Shapiro-Wilk's test, p > .05) and there was 
homogeneity of variances for each condition (p = .166). Descriptive statistics are reported in 
Table 12. An independent-samples t-test was used to analyze means between the experimental 
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and control group. Results are reported in Table 13. As shown in Table 12, the experimental 
group obtained a mean sleep hygiene practice score of 4.35 (SD = .37). The control group 
obtained a mean sleep hygiene practice score of 4.08 (SD = .47). The lowest sleep hygiene score 
obtained by the experimental and control group was 3.69 and 2.92, respectively, and the highest 
score was 4.92 and 4.77, respectively. Although both groups reported relatively high 
implementation of sleep hygiene practices, there was a statistically significant difference 
between group means, t(39) = 2.04, p = .048, as shown in Table 13. The effect size for this 
analysis was calculated using Cohen’s d. Cohen’s effect size value (d = [95% CI] .64 [.01 to 
1.27] suggested a moderate effect size.  
 
Table 12 
Descriptive Statistics of Total Sleep Hygiene Practices  
 
 Mean SD Min Max 
Experimental Group (n = 20) 4.35 .37 3.69 4.92 
Control Group (n = 21) 4.08 .47 2.92 4.77 
Note. Means represent score on Pediatric Sleep Hygiene Questionnaire – Sleep Hygiene Subscale (13 items). 
Means have a possible range of 1 to 5, with higher scores indicating a greater implementation of sleep hygiene 
practices. SD = standard deviation 
 
 
Table 13 
 
Mean Difference and Results of t-test of Total Sleep Hygiene Practices Between Groups 
 t p Mean Difference 
95% CI of the 
difference 
Sleep Hygiene Scale 2.04 .048* .27 .003 to .544 
*p <.05 
Note. Means calculated from total score on the Pediatric Sleep Hygiene Questionnaire – Sleep Hygiene 
Subscale (13 items).  
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Research Question 3 
Relative to an alternative intervention control group, is participation in a brief, 
educational sleep hygiene intervention associated with greater parental intent to communicate 
with healthcare providers about sleep in the future? To address this question, responses to item 
41 on the Pediatric Sleep Hygiene Questionnaire (i.e., intent to communicate) were examined 
and group means were calculated. Specifically, item 41 states, “In the future, do you plan to talk 
with your child’s pediatric provider about sleep concerns?” A higher score represented greater 
intent to communicate with healthcare providers regarding sleep concerns. Descriptive statistics 
including mean and median ratings, standard deviations, and minimum and maximum ratings are 
shown in Table 14, and results of the independent-samples t-test are reported in Table 15. As 
shown in Table 14, the experimental group obtained an intent to communicate score of 3.55 (SD 
= 1.10). The control group obtained an intent to communicate score of 3.24 (SD = 1.09).  
 
Table 14 
Descriptive Statistics of Item 41 (Parental Intent to Communicate Regarding Sleep)  
 
 Mean Median SD Min Max 
Experimental Group (n = 20) 3.55 4.00 1.10 1 5 
Control Group (n = 21) 3.24 3.00 1.09 2 5 
Note. Item 41 from the Pediatric Sleep Hygiene Questionnaire stated, “In the future, do you plan to talk with your 
child’s pediatric provider about sleep concerns?” Means have a possible range of 1 to 5, with higher scores 
indicating a greater intent to communicate with pediatric providers regarding sleep. SD = standard deviation 
 
Although the experimental group endorsed a slightly higher intent to communicate with 
pediatric providers regarding sleep, there was not a statistically significant difference between 
group means, t(39) = .91, p >.05, as shown in Table 15. The effect size for this analysis was 
calculated using Cohen’s d. Cohen’s effect size value (d = 0.28) suggested a small effect. 
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Descriptive frequencies are reported in Table 16. As shown in Table 16, 65% of the experimental 
group and 43% of the control group endorsed that they ‘very probably’ or ‘definitely’ plan to talk 
with their child’s healthcare provider in the future regarding sleep concerns. 
 
Table 15 
 
Results of t-test for Item 41(Parental Intent to Communicate Regarding Sleep) Between Groups 
 t p Mean Difference 
95% CI of the 
difference 
Parental Intent to Communicate 
(Item 41) .91 .37 .31 -.38 to 1.00 
Note. Item 41 stated, “In the future, do you plan to talk with your child’s pediatric provider about sleep concerns?”  
 
Table 16 
 
Frequency of Intent to Communicate by Group (Item 41) 
 
  Frequency (Percent) 
Group n 
Definitely 
Not 
Probably 
Not 
Probably Very 
Probably 
Definitely 
Experimental 20 1 (5%) 3 (15%) 3 (15%) 10 (50%) 3 (15%) 
Control 21 0 (0%) 7 (33%) 5 (24%) 6 (29%) 3 (14%) 
Note. Item 41 from the Pediatric Sleep Hygiene Questionnaire stated, “In the future, do you plan to talk with your 
child’s pediatric provider about sleep concerns?”  
 
Research Question 4 
To what extent do parents and pediatric providers deem a written educational sleep 
hygiene intervention to be acceptable for a pediatric setting? 
Parent feedback. Treatment acceptability was documented in the data collection. 
Specifically, feedback from all participants was solicited at the end of the study during a brief 
telephone interview. Parents who participated in the interview were asked questions from the 
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Parent Interview Questionnaire. The purpose of the interview was to obtain information on 
parents’ thoughts and experiences related to the intervention. A secondary objective of the 
interview was to ensure participants read the handout. All participants were administered the 
same questions in the same manner. A total of 18 parents from the experimental group and 15 
parents from the control group participated in the phone interview. Sixteen (89%) parents in the 
intervention group and thirteen (87%) parents in the control group reported that they had tried 
strategies from the handout to some degree (e.g., “yes, we are trying them little by little”). Of the 
parents who did not attempt to apply the strategies at home, one parent reported being out of 
town and three parents reported not having enough time. All parents in the intervention group 
and control group reported they would recommend the handout to a friend. Information on the 
aspects of the handout participants liked best is reported in Figure 4. As shown in Figure 4, 
parents in both groups reported that the best aspect of the handout was the readability (e.g., easy 
to read) and length (e.g., one-page). The recommendations for improvement of the intervention 
handout included adding sleep hygiene strategies for older children (e.g., “Information for older 
kids would be nice because I have a 12-year-old who doesn’t sleep as well as my younger 
child”), to include recommendations for how to put each strategy into practice (e.g., “More 
suggestions for how to do some of the more difficult recommendations would be helpful”), and 
specific strategies for children who experience sleep problems (e.g., “It might be helpful to have 
more specific strategies for helping kids that wake up at night”). The recommendations for 
improvement of the nutrition handout included adding healthy eating strategies specific to 
children with Autism Spectrum Disorder.  
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Figure 4. Closed-ended responses to parent interview question 3: “What did you like best about 
the handout?” 
 
Four of 18 parents in the experimental group reported having difficulty implementing 
some aspect of the handout. Specifically, parents reported difficulty with removing electronics 
before bed (e.g., “It’s a little hard taking the tablet away at night”), having a consistent bed time 
(e.g., “Going to bed at the same time every night is hard for us – we have late work schedules 
right now”), and having a consistent bedtime routine (e.g., “We try to have the same bedtime 
routine, but it’s sometimes thrown off when we go out to dinner or have something going on late 
that weekend”). One of 15 parents in the control group reported having difficulty getting their 
child to eat a variety of foods (e.g., “My son has issues with a lot of textures so it’s sometimes 
hard to get in a variety of foods”).  
In response to open-ended questions, 17 of 18 parents in the intervention group reported 
that the handout was helpful to their family (e.g., “Definitely helpful information for all parents”, 
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“Great list of basic rules of sleep”) and fourteen of eighteen parents reported learning at least one 
new thing (e.g., “The information was helpful – I learned one or two new things”). Four parents 
(22%) noted that they did not learn anything new from the handout (“It was good information 
that I sometimes forget, but I didn’t learn anything new”). Similarly, two parents indicated the 
handout was a good reminder to practice sleep hygiene (e.g., “We already knew some of them, 
but this [handout] was a good reminder”). Thirteen of the 15 parents in the control group 
indicated the handout was helpful to their family and six of fifteen (40%) noted they didn’t learn 
anything new (“There wasn’t anything on [the handout] that I didn’t already know”).   
Information on participants preferred method to receive healthcare recommendations was 
collected during the interview. Results are reported in Figure 5. In response to one Likert-type 
item, parents in both groups indicated their preferred method as written handouts/brochures and 
face-to-face communication. One parent in the control group preferred to receive healthcare 
communication by postal mail.  
Provider feedback. In addition to parent feedback, the pediatric providers associated 
with the study were asked to complete the Provider Feedback Form designed to collect 
information on the aspects providers liked best and least, including any suggested improvements, 
as well as information related to the usefulness of the intervention to the pediatric program.  
One provider from the community screening was involved in the study and completed the 
form, as well as three providers from the university-based clinic used in the pilot study. In 
response to one closed-ended question, all four providers indicated they would ‘Very Likely’ 
distribute the handout to parents. In response to open-ended questions, all providers felt the study 
procedures were feasible for the pediatric setting (e.g., “The study kept parents busy and was 
extremely informative for the parents”). 
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Figure 5. Closed-ended responses to parent interview question 7: “How do you prefer to receive 
healthcare recommendations?” 
 
Providers reported the most useful aspect of the sleep handout as the educational quality 
(e.g., “Great information for health promotion and very educational”) and the unique use of 
iPads with parents (e.g., “Parents seemed to enjoy being interviewed on the iPad and learning 
about healthy sleep for kids”). Suggestions for improving the sleep handout were related to 
expanding the age group to include adolescents (e.g., “It would be great to address ages 12-18 
years – they seem to have the worst sleep habits”) and adding online sleep resources (e.g., 
“Adding a few online resources might be helpful for parents with suspected sleep concerns”). 
With respect to additional comments, one provider noted the importance and relevance of the 
study to the program population (e.g., “Great study and very applicable to our families attending 
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the screening”). With regard to barriers to distributing the handout, one provider noted the need 
for the handout to be translated to Spanish.  
Summary 
The present study investigated the impact of a brief, educational intervention on parental 
knowledge, practices, and intentions of healthy sleep in children. This study employed a two-
group, true experimental design with random assignment and was completed in two phases. 
Primary analyses of Phase 1 and 2 included a sample of parents with children between the ages 
of 2 and 5 years. A total of 45 parents (experimental group n = 21, control group n = 24) 
participated in Phase. Of the 45 that participated in Phase 1, 41 parents (experimental group n = 
20, control group n = 21) participated in Phase 2.  
Results of these analyses indicated there was not a statistically significant difference 
between mean knowledge scores or between the proportion of correct items on the Sleep 
Hygiene Knowledge Test, with the exception of one item. Specifically, 67% of parents in the 
intervention group demonstrated greater knowledge of the recommended sleep durations for 
young children compared to 33% of parents in the control group, a statistically significant 
difference in proportions. Further analyses indicated that parents who received the Healthy Sleep 
Handout reported significantly greater sleep hygiene practices than parents who received the 
Healthy Eating Handout. The present study also examined if a brief, educational sleep hygiene 
handout was effective at increasing parental intent to communicate with healthcare providers 
regarding their child’s sleep. Parents who received the Healthy Sleep Handout did not report a 
significantly greater intent to communicate with healthcare providers than parents who received 
the Healthy Eating Handout. Of note, 65% of the experimental group endorsed that they ‘very 
probably’ or ‘definitely’ plan to talk with their child’s healthcare provider in the future regarding 
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sleep concerns. The current study also examined the acceptability of the intervention among 
parents and pediatric providers. Taken together, both parents and providers reported the 
intervention as practical and beneficial to practice.  
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Chapter Five 
 
Discussion 
 
This study investigated the acceptability and impact of a brief, educational intervention 
on parental knowledge, practices, and future intentions of healthy sleep in children. Parents of 
young children who attended a community developmental screening were recruited for 
participation. Specifically, this study collected data on parent knowledge and practices of sleep 
hygiene in young children, as well as information on parents’ future intent to communicate with 
pediatric providers regarding sleep concerns. Further, this study collected information on the 
acceptability of the intervention among parents and pediatric providers. This chapter interprets 
and summarizes the findings reported in Chapter Four. The results from each research question 
are discussed, followed by study implications, limitations, and future directions. 
Responses to Research Questions 
Parental sleep hygiene knowledge. The present study examined if a brief handout 
resulted in greater sleep hygiene knowledge when compared to an alternative intervention. 
Although the average sleep knowledge score among the experimental group was 78%, there was 
not a significant difference between the proportion of correct items between experimental and 
control groups, with the exception of one item related to recommended sleep duration. This 
implies that the Healthy Sleep Handout may increase parental knowledge regarding 
recommended sleep duration for young children; however, the findings also suggest that the 
handout did not have an impact on any other aspect of sleep hygiene knowledge. These results 
are inconsistent with the findings of Jones et al.’s (2012) study, which found that written 
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information may increase parent knowledge of healthy sleep in children. The difference in results 
may be due to the research design used in each study, as well as demographic characteristics of 
the participants. In particular, Jones et al. (2012) utilized a one-group, pre and post-test design, 
while the current study used a randomized control condition to determine differences in 
knowledge between two conditions. Moreover, Jones et al. (2012) implemented a two-page sleep 
hygiene brochure, whereas the present study utilized a one-page handout. The difference in 
outcomes may have been a result of differences in the length and coverage of sleep hygiene 
information between the interventions. Although intervention integrity was recorded during the 
study, it is possible that parents did not actually read the full handout. Specifically, information 
on recommended sleep durations was listed at the top of the Healthy Sleep Handout. As such, it 
is possible that parents only retained the first thing they read. Conversely, given the small sample 
size and population of parents recruited (e.g., parents who voluntarily brought their child to a 
developmental screening), it is possible that the majority of parents in the study were already 
familiar with information provided on the sleep handout. In particular, the majority of both 
groups correctly answered at least 75% of the knowledge test. Likewise, 22% of the 
experimental group reported not learning anything new following the intervention. Of note, the 
control group in this study demonstrated higher levels of sleep hygiene knowledge than those 
found in similar studies. Specifically, the average sleep knowledge pre-test score in Jones and 
colleagues’ (2012) study was 43% (out of 100%). In a similar study by Owens and colleagues 
(2011), the average sleep knowledge score was 63%. In the current study, the average sleep 
knowledge score of the control group was 71%. It is possible that participant education level 
influenced scores in this study given that 95% of the control group and 85% of the experimental 
group reported having more than high school level of education; whereas, only 55% of 
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participants in Jones and colleagues’ (2012) study reported having more than high school level of 
education. Conversely, 96% of participants in Owens and colleagues’ (2011) study reported a 
college or higher education level; therefore, participant education level may not fully account for 
the differences in sleep knowledge levels across studies. With regard to other demographics, 
child gender was consistent between the current study, Owen and colleagues’ (2011) study, and 
Jones and colleagues (2012) study, and participant age, ethnicity, and child age were consistent 
between the current study and Owen and colleagues’ (2011) study. These consistencies suggest 
that these demographic factors may not have contributed to differences in sleep knowledge 
scores. Of note, 100% of children in the current study were between the ages of 3 and 5 years; 
whereas, 58% of children in Jones and colleagues (2012) study were between the ages of 1 and 5 
years. The difference in age group may have contributed to sleep knowledge scores.     
Parental sleep hygiene practices. This study also examined if an educational sleep 
hygiene intervention resulted in greater implementation of sleep hygiene practices when 
compared to an alternative intervention control group. Although both groups reported a relatively 
high implementation of sleep hygiene practices, a statistically significant difference was found 
between group sleep hygiene scores. This suggests that a brief, educational handout may be 
effective at increasing parental use of sleep hygiene at home. This finding is consistent with a 
similar study which determined that written information was effective at helping parents 
introduce new evening routines related to sleep (Eckerberg, 2002). Of note, Eckerberg (2002) 
utilized a sample of parents who initially sought out help for sleep problems at a children’s 
clinic; whereas, the current study used a convenience sample of parents who voluntarily 
presented for a developmental screening. It is possible that the significant findings of the current 
study are related to intrinsic parental motivation to seek help. More specifically, although parents 
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in the current study did not particularly attend the screening to seek out sleep services, they did 
attend the screening to obtain more information on their child’s development, which may include 
sleep. Furthermore, there is evidence that suggests a positive relationship between sleep hygiene 
knowledge and implementation of sleep hygiene practices (Brown, Buboltz Jr., & Soper, 2010). 
Given the relatively high scores of sleep hygiene knowledge obtained across both groups, it is 
possible that the majority of participants in the study practiced good sleep hygiene prior to 
participating in the intervention.  
Parental intent to communicate with pediatric healthcare providers. The present 
study also examined if a brief, educational sleep handout was effective at increasing parental 
intent to communicate with healthcare providers regarding their child’s sleep. As shown in this 
study, no significant difference was observed between the intervention and control group with 
regard to intent to communicate with providers. The results of this study are inconsistent with the 
findings of Donald, Arays, Elliott, and Jordan (2018) who found that a brief handout on 
obstructive sleep apnea resulted in higher intent to discuss OSA screening with their provider. 
One explanation for this is that Donald et al. (2018) utilized a nonrandomized, one-group, pretest 
and posttest study, whereas this study used randomized, two-group design. Notably, 80% and 
67% of the current study’s experimental group and control group, respectively, reported that they 
at least ‘probably’ planned to talk with their child’s pediatric provider regarding sleep following 
the handout. One explanation for the high percentage of parents in the control group also 
endorsing at least ‘probably’ could be that some participants felt prompted to speak with their 
child’s healthcare provider regarding sleep based on their responses to, or after viewing, the 
Pediatric Sleep Hygiene Questionnaire. For example, it’s possible that parents in the control 
group reflected on their child’s current sleep patterns while responding to the questionnaire, 
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potentially resulting in parents feeling encouraged to speak with their provider about their 
concerns. This explanation is partially supported by qualitative observations made by the PI 
while administering this study. In particular, several participants in the control group noted their 
child’s sleep problems while completing the Sleep Hygiene Knowledge Test and Pediatric Sleep 
Hygiene Questionnaire. For example, during Phase 1, one parent in the control group verbally 
shared with the PI that their child refuses to sleep in their own bed. It is possible that reading the 
sleep-related items prompted them to be interested in speaking with their child’s provider about 
sleep. Alternatively, parents in either condition may have had a prior interest in speaking with 
their healthcare provider regarding sleep. While 80% of the intervention group reported a 
positive intent to communicate, the design of the study was inadequate to test the hypothesis. As 
such, a treatment condition that does not expose participants to sleep-related items, or a research 
design similar to Donald et al. (2018), would better address this research question. 
Parent and pediatric provider feedback. The current study also examined the 
acceptability of the intervention among parents and pediatric providers. Taken together, both 
parents and providers found the intervention to be useful. Specifically, parents reported that the 
handout was useful in that it provided good reminders of healthy sleep and was easy to read. 
Parents communicated that the handout could be improved by including information on reducing 
less desirable sleep habits. In addition to parent feedback, the pediatric providers associated with 
the study were asked to communicate the aspects they liked best and least, including any 
suggested improvements, as well as information related to the usefulness of the intervention to 
the pediatric program. Providers reported that the study procedures were feasible, and study 
handout was useful in that it provided great information for health promotion. These results 
support the conclusions of other healthcare studies that have examined the acceptability of 
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educational materials in pediatric settings (Eckerberg, 2002; Loring et al., 2016) in 
demonstrating that brief, written interventions are generally accepted in clinical practice among 
parents and providers.   
Implications of Findings 
The results of this study support the potential for simple written interventions, such as the 
one developed and piloted in this study, to raise awareness of healthy sleep practices among 
parents of young children. Specifically, this study provides initial evidence of the use of a brief 
handout to increase parental sleep hygiene practices. Findings indicated not only statistically 
significant results but, more importantly, a large effect size providing support that clinically 
meaningful differences occurred in parents’ sleep hygiene practices following use of this 
intervention. Moreover, the sleep hygiene handout tested in this study was described as highly 
valuable by parents and pediatrics providers.  
Implications for healthcare settings, schools, and communities. Current behavioral 
sleep interventions often require a significant amount of resources and are typically only 
implemented with families of children with identified sleep disorders. There is a critical need for 
preventative interventions that can be easily implemented and widely distributed. As 
demonstrated in this study, family-oriented venues such as community developmental screenings 
and pediatric clinics provide an ideal opportunity to initiate discussion regarding healthy sleep 
practices with all families. Further, findings from this study provide preliminary support that 
written educational tools may be effective at improving the sleep practices of parents of young 
children. The Healthy Sleep Handout could potentially be used as part of a multifaceted 
approach to promote healthy sleep in children. Ideally, the handout would be distributed at 
primary care centers, schools, hospitals, and pediatric clinics.  
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Primary Care Settings. Pediatric healthcare providers could potentially use the handout to 
overcome current barriers to providing sleep health education during routine examinations. For 
example, the handout could be distributed to families upon checking in or as a guide during 
exams, which may address barriers related to lack of time and resources. Further, pediatric 
healthcare professionals perceive lack of sleep health knowledge and training as additional 
barriers (Faruqui et al., 2011; Mindell & Colleagues, 1994; Owens, 2001). An informative, 
research-based sleep health tool that can be distributed even when providers are not well-trained 
or confident in pediatric sleep may help address to this barrier.  
School Settings. Given that school-based sleep education programs have been generally 
effective in reducing sleep problems and improving academic performance in school-age 
children (Gruber et al., 2016), the Healthy Sleep Handout could be distributed at community 
developmental screenings and schools. School psychologists, who promote healthy learning 
environments in schools, are ideally suited to implement sleep education with parents and 
educators. The Healthy Sleep Handout could be distributed to all families who are registering for 
preschool or kindergarten.  
Early Intervention Programs. Research has identified a strong relationship between sleep 
problems and ratings of behavioral and cognitive abilities (e.g., behavior rating scale). As such, 
children identified as having behavioral problems may also have an underlying sleep problem. 
One way for early intervention programs to identify this is by eliciting information on sleep 
habits during community screenings or evaluations, such as with the Parent Sleep Hygiene 
Questionnaire. Assessing parent and child sleep habits could potentially inform early 
intervention providers of families in need of parent sleep education or referral for medical and 
behavioral treatment options. Not only would this address “the call for early intervention 
  
 
92 
programs to increase access to supportive services” (Turnbull et al., 2007, p.187), but it could 
maximize developmental potential and increase access to treatment. 
Implications related to sleep hygiene screening. This study also resulted in several 
potential implications for the use of the Parent Sleep Hygiene Questionnaire. Given the 
preliminary data related to internal consistency, the sleep hygiene scale, which consisted of 13 
items, has potential to be used as a sleep hygiene screening tool in pediatric settings. Although 
further validation research is needed, the scale could be used to determine the current sleep-
related practices of parents with young children. Researchers have found that behavioral sleep 
interventions are less effective when poor sleep habits are present (Johnson et al., 2009); 
therefore, sleep hygiene is suggested as the first line of treatment (Jan et al., 2008). A screening 
tool of this nature could potentially help providers determine a starting point for behavioral sleep 
interventions and ultimately inform subsequent treatment. 
Limitations 
This study had several limitations. Items related to parental sleep hygiene knowledge 
were limited in order to reduce the amount of time parents were required to spend on the 
questionnaire. By reducing the length of the assessment, parents were more likely to have time to 
complete all items before being called into their appointment. However, reducing the number of 
knowledge questions may have reduced the chance to identify greater or weaker levels of 
knowledge. Moreover, the use of true/false questions left participants with a 50% chance of 
being correct. Also, the use of true/false questions is limited to measuring a low level of learning 
(e.g., remembering and understanding). Moreover, this study was limited to only English-
speaking parents which limited the generalizability to the population. A handful of parents were 
called to their appointment before completing the study, thus limiting the number of potential 
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participants. At the same time, participants may have felt rushed to complete the study if they 
were suspecting to be called next. Similarly, all potential participants were approached while 
seated in a large waiting room. Chairs were arranged in a circle, while children played in the 
center. It’s possible this seating arrangement had an influence on parents’ decision to participate. 
Specifically, some parents may have felt more or less inclined to participate given that another 
parent could potentially overhear them. Moreover, parents may have been distracted, as they also 
were keeping an eye on their child, which also could have affected results. Furthermore, both 
measures used in this study included questions related to parenting styles and beliefs; it’s 
possible that participants provided socially desirable responses. In particular, there were only six 
items related to healthy eating on the Pediatric Sleep Hygiene Questionnaire. It is possible that 
the purpose of the study was not entirely disguised and, consequently, parents who received the 
sleep handout may have responded in a socially desirable way. In addition, some parents 
preferred to respond to the Phase 2 questionnaire over the phone. Providing responses directly to 
the PI may have further contributed to participants’ responding in a socially desirable way, 
particularly to items asking about future intentions. Further, this study did not collect baseline 
sleep hygiene information. Although random assignment is suggested to create two groups that 
are “probabilistically similar” to each other, it is possible that one group had greater sleep 
hygiene knowledge and practices at baseline compared to the other. This study did not include 
baseline phase in order to keep participation time low; however, measuring change in baseline or 
use of a pre-test sleep hygiene score as a covariate would have strengthened the study.  
In addition, the sample size and certain demographics (e.g., parent education level) 
limited the generalizability of the findings. Of note, a small sample was utilized in this study in 
order to examine preliminary effects of the intervention, determine the clinical significance of 
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the handout, and determine acceptability among providers and parents prior to conducting the 
study on a larger scale. Further, some relevant demographic information was not obtained during 
this study, such as information on the number of caregivers in the household, number of other 
children in the household, current medications (e.g., melatonin), and current behavioral 
problems. Such information would have strengthened the study. 
Although a pilot study was completed, it is possible that items on the questionnaires and 
interview were unclear or ambiguous to participants. Moreover, participants were given a limited 
window to demonstrate knowledge and practices (i.e., parents were contacted approximately one 
week after Phase 1). This short duration could have had a positive or negative influence on 
parent response to treatment. For example, some parents may have over-reported their use of 
sleep hygiene practices based on the information being so recent. Conversely, children with a 
developmental delay may have greater difficulty with change in routine, thus requiring 
incremental change over time. It is possible that some parents were not able to make significant 
changes in one week. Given both of these potential scenarios, extended follow-up would have 
allowed for a variation in assessment of practices over time.  
Contributions to the Literature and Future Directions 
Despite these limitations, this preliminary study was one of the first to examine the 
effectiveness and acceptability of a handout on parent knowledge of healthy sleep using a 
randomized controlled trial. Importantly, this study utilized a stronger research design than what 
has been used in the extant literature investigating similar research questions. Further, this study 
was one of few studies to examine outcomes related to actual change in sleep practices 
independent of other behavioral interventions. Given the prevalence and consequences of 
insufficient sleep in young children, particularly those with developmental delays, increased 
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awareness of healthy sleep is critical. According to a review published by the American 
Academy of Sleep Medicine (Mindell et al., 2006), parent education is considered the most time 
efficient and cost-effective approach to addressing behavioral sleep problems in infants. Further, 
many large-scale studies have shown that educational interventions are effective at promoting 
healthy sleep in infants (Adair et al., 1991; Hiscock et al., 2007; Stremler et al., 2006; Taveras et 
al., 2011; Wolfson et al., 1992); however, educational efforts to promote healthy sleep beyond 
infant years are lacking in the professional literature. The current study extends the literature by 
examining the effect of an educational intervention on healthy sleep practices among parents of 
toddlers and preschoolers.  
Although preliminary, this study found large effects for the use of a sleep hygiene 
handout to promote sleep hygiene knowledge and practices in parents of young children. Future 
research should replicate this study with extended follow up (e.g., at 3 months and 6 months) in 
order to obtain more information on sustained effects. Furthermore, both parents and pediatric 
providers evaluated this intervention positively. Given the supportive findings of this study, 
future research should consider exploring this intervention with a larger, more representative 
sample that is inclusive of other populations including different socioeconomic and cultural 
backgrounds. Future studies may wish to examine the effect of the handout on other populations 
of children, including children with chronic health conditions. Specifically, research should 
investigate the effect of the handout on this population, as well as the intervention acceptability. 
In addition, future research may wish to use a more conventional alternative intervention control 
group (e.g., face-to-face sleep education intervention) to further confirm treatment acceptability 
and clinical significance, as well as determine if a written handout is equally as effective. With 
regard to the telephone interview procedures, it may be beneficial to provide participants with a 
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hard copy of the questionnaire to reference while responding over the phone. Providing this hard 
copy could potentially avoid confusion or misunderstanding of questions being administered 
verbally. 
One theory that underpinned this study was behavior change theory. Behavioral sleep 
habits are learned behaviors; therefore, should be amenable to change. To extend the findings of 
this study, future qualitative research should examine the factors associated with parental 
readiness to make changes regarding their child’s sleep behaviors, including perceived 
challenges and barriers. Given that some parents may require more guidance than others, future 
research also may want to expand the handout to include strategies for reversing poor sleep 
hygiene and unhealthy sleep patterns. Additionally, the current handout provides information on 
the relationship between sleep and weight; future research should consider adding information on 
the relationship to behavior, social/emotional, and cognitive domains. Doing this could 
potentially emphasize the importance of identifying sleep problems early and increase parental 
motivation to seek assistance from pediatric providers. Furthermore, this study only examined 
the effect of the intervention on parental sleep hygiene. Given that studies have demonstrated 
that sleep hygiene is suggested as the first line of treatment when approaching sleep problems 
(Jan et al., 2008), future studies should examine the clinical significance of the handout on actual 
sleep patterns (e.g., duration of sleep, number of night wakings, etc.).  
Current literature indicates that families also may not voluntarily discuss sleep with their 
child’s pediatrician. Given this gap in communication, resources that promote awareness of 
healthy sleep and encourage communication between families and providers are critical. 
Although the majority of parents in the experimental group reported a positive intent to 
communicate, there was not a significant difference between groups. It is possible that any 
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handout, in general, could encourage a parent to discuss a particular topic of concern with their 
child’s provider. Similarly, responding to sleep-related items on the questionnaire may have 
prompted parents in the control group to speak with their child’s provider. Given that no 
literature could be found to support or oppose these theories, future studies should modify the 
current study by using an intent-to-treat control group that is only exposed to one question from 
the Pediatric Sleep Hygiene Questionnaire (e.g., “In the future, do you plan to talk with your 
child’s provider about sleep”). This could potentially rule out any influence the questionnaire or 
handout may have had on participants. Moreover, future studies should be designed to examine 
the actual effect of the handout on patient-provider communication. This study only collected 
information on intent to communicate.  
Although the intervention handout used in the current study prompts parents to discuss 
sleep concerns with providers, it’s possible that some parents do not feel confident in their ability 
to do so. Further, some parents may not know how to bring up sleep problems with their child’s 
pediatrician. Based on the promising findings of a health-related educational intervention 
conducted with adults (Yeh, Cheng, Chung, & Smith, 2014), future studies should incorporate  
question prompts (e.g., “What can I do to help my child sleep better”) to the handout to further 
examine its effect on communication. Similarly, parents may not recognize signs or symptoms of 
behavioral sleep problems; therefore, future research should include this information in the 
handout. Further, an educational sleep handout could potentially lead to an increase in parental 
concerns regarding their child’s behavioral sleep problems. Given the perceived barriers to 
addressing sleep problems in primary care (e.g., lack of sleep health knowledge), in addition to 
the limited number of pediatric sleep specialists (American Board of Pediatrics, 2015), it is 
important to emphasize the use of an integrated care model. Having a behavioral healthcare 
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provider on staff, such as a pediatric psychologist, to consult with families regarding behavioral 
sleep concerns could potentially address these barriers while continuing to promote positive 
outcomes and cost-effective care. Future research should explore this area further.  
Current literature has indicated several barriers to sleep screening (Edwards, 2019; 
Faruqui et al., 2011). Future research should determine if the distribution of the educational 
handout developed in this study increases sleep screening practices among pediatric providers. In 
a similar study, Davies, Monaghan, and Hogan (2016) found an increase in intention to screen 
for Obstructive Sleep Apnea by nurses after distribution of an educational fact sheet on OSA. 
Furthermore, the current study provided a measurement tool that can potentially be used in future 
studies to examine sleep health practices among parents. While sleep hygiene rating scales for 
adolescents have been evaluated, few questionnaires could be found on sleep hygiene among 
children (Henderson & Jordan, 2010). Future studies should consider improving and validating 
the Pediatric Sleep Hygiene Questionnaire. Specifically, researchers in future studies could 
identify cut scores to determine whether parents have sufficient sleep hygiene knowledge and/or 
practices. Future studies also could examine if the handout would be more beneficial to parents 
who have already been identified as having low sleep hygiene practice scores as measured by the 
Pediatric Sleep Hygiene Questionnaire. Finally, findings from this study provide useful 
information on the limitations of the handout and emphasize the continued need for routine sleep 
education and ongoing research in the area of behavioral sleep interventions.  
Conclusion 
 The current study was one of the first to investigate the impact of an educational sleep 
hygiene intervention on parents of young children. Specifically, findings from this study suggest 
that a brief sleep hygiene handout may result in increased parental knowledge of age-appropriate 
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sleep duration for children and greater implementation of sleep hygiene practices among parents 
of at-risk toddlers and preschoolers. Conversely, results do not support the use of the handout to 
increase other aspects of sleep hygiene knowledge or parental intent to communicate with 
healthcare providers regarding sleep. Despite this, both parents and pediatric providers found the 
intervention to be practical and useful. The parents in this study demonstrated higher levels of 
sleep hygiene knowledge than those found in similar studies. Taken together, findings from this 
study suggest that parents may implement greater amounts of sleep hygiene practices after 
reviewing written information on healthy sleep.  
 Given the high prevalence of sleep problems among young children, the significant 
consequences of insufficient sleep on cognitive, physical, and social-emotional domains, and the 
perceived barriers to providing sleep education in primary care settings, increasing awareness of 
healthy sleep practices among parents is critical. Parent education has been classified as a “well-
established” intervention for the treatment of behavioral insomnia (Kuhn & Elliot, 2003). Results 
of this study are promising in that brief, written educational interventions can be valuable 
mechanisms for addressing this need. 
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Appendix A – Healthy Sleep Handout 
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Appendix B – Healthy Eating Handout 
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Appendix C – Pediatric Sleep Hygiene Knowledge Test 
 
Q1 Please indicate whether you think the following statements are True or False. 
 True False 
1 Kids sleep better when they go to bed at the same time 
each night.  o  o  
2 Teaching children to eat healthy will help them in the 
long run.  o  o  
3 Kids who have poor sleep are more likely to be 
underweight.  o  o  
4 Snoring is considered a sleep problem.  o  o  
5 Fiber can help kids feel fuller longer so they stay alert 
in school.  o  o  
6 Bedtime routine (e.g., bath, brush teeth, read a book) 
should last about one hour.  o  o  
7 Active-play (e.g., running, jumping) before bed helps 
kids fall asleep.  o  o  
8 A child's bed is a good spot for time-out/punishment.  o  o  
9 Fruits and vegetables are great snacks for kids.  o  o  
10 Falling asleep with the TV on helps kids sleep better.  o  o  
11 Kids need water every day.  o  o  
12 Not wanting to go to bed is considered a sleep 
problem.  o  o  
13 It’s best to let kids fall asleep in places other than 
their bed (e.g., couch, car), then carry them to their bed.  o  o  
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Q2 How do you prefer to receive Phase 2 of this study? (You will be sent a survey link in 
addition to the phone interview) 
o Email ________________________________________________ 
o Call ________________________________________________ 
o Text ________________________________________________ 
 
 
 
Q3 Phone number (if not listed above) 
________________________________________________________________ 
 
 
 
Q4 For researcher use only: 
o Saturday June 1 ________________________________________________ 
o Sunday June 2 ________________________________________________ 
o Monday June 3 ________________________________________________ 
o Tuesday June 4 ________________________________________________ 
 
 
 
14 Kids will grow out of night wakings (i.e., waking up 
in middle of night).  o  o  
15 Letting kids sleep in on the weekends helps them 
sleep better during the week.  o  o  
16 Young kids (2-5 years) need about 9 hours of sleep 
per 24hrs.  o  o  
17 Kids should get to stay up late as a reward for good 
behavior.  o  o  
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Appendix D – Parent Sleep Hygiene Questionnaire 
 
Thank you for taking the time to complete Phase 2. This survey will take approximately 3 
minutes to complete. Based on the information you read and/or learned from the handout, please 
answer the following questions as best as you can. In the past month... 
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Appendix E – Parent Interview Questionnaire (Phone Interview) 
(Items were read to parents via telephone interview and recorded by the PI) 
 
Hi, this is Kristin, the graduate researcher that you met at the developmental screening a 
couple/few days ago. How are you? Thank you again for completing the first part of the study. 
I’m calling in regard to the second phase of the study which involves a brief phone interview that 
will take less than 5 minutes of your time. Is now a good time to talk? [if not, is there a better 
time that I can call back?] 
 
Voicemail: Hi, this is Kristin, the graduate researcher that you met at the developmental 
screening a few days ago. Thank you again for completing Phase 1 of the study. I’m calling in 
regard to the second phase of the study which involves a brief phone interview that will take less 
than 5 minutes of your time. I am also going to email/text you the link to the required 
questionnaire. Please let me know a better time to call back. You can call or text me at ____. 
Thanks and have a great day. 
 
 
Please answer these questions honestly, as your opinions will help to improve this research 
project. 
 
 
Q1 Which handout did you receive? 
o Sleep 
o Nutrition 
 
Q2 Have you tried anything from the handout? 
 
Q3 If you did try something from the handout, did you see a change in your child’s sleep? 
o No change 
o A slight improvement 
o A moderate improvement 
o A major improvement 
o It got worse 
o n/a 
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Q4 What did you like best about the handout?  
▢ easy to read 
▢ clear instructions 
▢ useful strategies 
▢ length of handout (one-page) 
▢ Other ________________________________________________ 
 
Q5 Did you find the handout helpful? Did you learn anything new?    
 
Q6 Was there any part of the handout that you had difficulty with?  
 
Q7 Would you change anything about the handout? 
 
Q8 How do you prefer to receive healthcare recommendations? 
▢ written booklets/handouts 
▢ face-to-face 
▢ internet/email 
▢ telephone 
▢ other ________________________________________________ 
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Q9 Would you recommend this handout to a friend? 
o Yes 
o Maybe 
o No 
 
Q10 Please tell about how you felt when using strategies from the handout, any experience you 
would like to share, or any comments or questions you have. 
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Appendix F – Provider Feedback Form 
 
 
 
1. Were the study procedures feasible for the clinic setting? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
2. What did you find most useful about the sleep handout? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
 
3. What suggestions do you have to improve the sleep handout? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
 
4. Any additional comments? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
5. How likely are you to distribute to handout to parents? 1 – Not Likely, 5 – Very Likely 
 
1 2 3 4 5 
 
6. What barriers would prevent you from distributing the handout? 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
______________________________________________________________________________ 
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Appendix G – Study Team Protocol/Intervention Procedures Checklist 
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Appendix H – Consent Letter 
 
 
 
 
 
 
 
 
 
Informed Consent to Participate in Research Involving Minimal Risk  
 
Information to Consider Before Taking Part in this Research Study 
Title: Initial effects of a brief educational intervention for parents of young children 
Pro # Pro00040239 
 
Overview:  You are being asked to take part in a research study. The information in this 
document should help you to decide if you would like to participate. The sections in this 
Overview provide the basic information about the study. More detailed information is provided 
in the remainder of the document. 
Study Staff:  This study is being led by Kristin Edwards who is a Doctoral Candidate in the 
School Psychology program at the University of South Florida. This person is called the 
Principal Investigator. She is being guided in this research by Dr. Kathy Bradley-Klug. Other 
approved research staff may act on behalf of the Principal Investigator.  
Study Details:  This study is being conducted with Early Steps at USF CMS Curran Children's 
Health Center. This study is also being conducted at a community developmental screening. The 
purpose of the study is to determine if a brief, educational handout is effective at increasing 
positive parenting practices. Participants in this study will receive a one-page written handout 
and will be asked to complete two, brief questionnaires. The expected duration of participation 
for Phase 1 is 3 minutes. The expected duration of Phase 2 is 10 minutes. Given that this is a 
randomized controlled trial, the true purpose of the study is withheld in order to accomplish the 
study objectives. 
Participants:  You are being asked to take part because you are the parent or guardian of a child 
between the ages of 2 years and 5 years.  
Voluntary Participation:  Your participation is voluntary. You do not have to participate and may 
stop your participation at any time. There will be no penalties or loss of benefits or opportunities 
if you do not participate or decide to stop once you start. If you are a USF employee, your 
decision to participate or not to participate will not affect your job status, employment record, 
employee evaluations, or advancement opportunities.  
Benefits, Compensation, and Risk:  We do not know if you will receive any benefit from your 
participation. There is no cost to participate. You will not be compensated for your participation. 
  
 
133 
This research is considered minimal risk. Minimal risk means that study risks are the same as the 
risks you face in daily life. 
Confidentiality:  Even if we publish the findings from this study, we will keep your study 
information private and confidential. Anyone with the authority to look at your records must 
keep them confidential.   
 
Why are you being asked to take part? 
You are being asked to take part in this study because you are a parent or guardian of a young 
child. Providing families with brief handouts offers a unique opportunity to significantly improve 
the health and quality of life of children and families.   
Study Procedures:  
Once consent is obtained, you will be assigned to read a one-page handout. The experimental 
condition and control condition will consist of a brief educational handout focused on enhancing 
parental knowledge. You will be randomly assigned to a condition. The random assignment 
sequence will be identified prior to the start of data collection and will be determined by picking 
cards ‘E’ (i.e., experiment) or ‘C’ (i.e., control) out of a jar. Once the sequence is created (e.g., 
ECEECCE), it will be repeated until data collection is complete.  
After reading the assigned handout, you will be asked to complete the Parenting Questionnaire - 
Knowledge (PQ-K) on a provided iPad. The PQ-K is a 16-item instrument developed by the PI 
to obtain information concerning the knowledge of parents. 
Within one week of your visit, you will be invited to participate in Phase 2 of the study, which 
includes a 5-minute phone interview. You will also be asked to complete the Parenting 
Questionnaire – Practices (PQ-P) via email, phone, or text. The PQ-P is a 43-item instrument 
developed by the PI to obtain information concerning the practices of parents. Below is a table 
that outlines the study procedures. 
Phase 1 
Phase 2 
 
Total Number of Participants 
About 40 individuals will take part in this study at USF. 
 
Read assigned handout. 
(1 minute) 
Complete survey on iPad.  
(2 minutes) 
Complete survey via email or phone 
(your preference) 
(5 minutes) 
Phone Interview 
(5 minutes) 
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Alternatives / Voluntary Participation / Withdrawal 
You do not have to participate in this research study. You should only take part in this study if 
you want to volunteer. You should not feel that there is any pressure to take part in the study. 
You are free to participate in this research or withdraw at any time. There will be no penalty or 
loss of benefits you are entitled to receive if you stop taking part in this study.  
Benefits 
We are unsure if you will receive any benefits by taking part in this research study.   
Risks or Discomfort 
This research is considered to be minimal risk. That means that the risks associated with this 
study are the same as what you face every day. There are no known additional risks to those who 
take part in this study. 
Compensation 
You will receive no payment or other compensation for taking part in this study. 
Costs  
It will not cost you anything to take part in the study. 
Privacy and Confidentiality 
We will do our best to keep your records private and confidential. We cannot guarantee absolute 
confidentiality. Your personal information may be disclosed if required by law. Certain people 
may need to see your study records. These individuals include: 
• The research team, including the Principal Investigator, study coordinator, research 
nurses, and all other research staff.  
• Certain government and university people who need to know more about the study. 
For example, individuals who provide oversight on this study may need to look at 
your records. This is done to make sure that we are doing the study in the right way. 
They also need to make sure that we are protecting your rights and your safety.   
• Any agency of the federal, state, or local government that regulates this research. This 
includes the Department of Health and Human Services (DHHS) and the Office for 
Human Research Protection (OHRP). 
• The USF Institutional Review Board (IRB) and its related staff who have oversight 
responsibilities for this study, and staff in USF Research Integrity and Compliance. 
• We may publish what we learn from this study. If we do, we will not include your 
name. We will not publish anything that would let people know who you are. 
If completing an online survey, it is possible, although unlikely, that unauthorized individuals 
could gain access to your responses. Confidentiality will be maintained to the degree permitted 
by the technology used. No guarantees can be made regarding the interception of data sent via 
the Internet. However, your participation in this online survey involves risks similar to a person’s 
everyday use of the Internet. If you complete and submit an anonymous survey and later request 
  
 
135 
your data be withdrawn, this may or may not be possible as the researcher may be unable to 
extract anonymous data from the database. 
You can get the answers to your questions, concerns, or complaints. 
If you have any questions, concerns or complaints about this study, call Kristin Edwards or Dr. 
Kathy Bradley-Klug at (813) 974-9486. If you have questions about your rights, complaints, or 
issues as a person taking part in this study, call the USF IRB at (813) 974-5638 or contact by 
email at RSCH-IRB@usf.edu.  
Authorization to Use and Disclose Protected Health Information (HIPAA Language) 
The federal privacy regulations of the Health Insurance Portability & Accountability Act 
(HIPAA) protect your identifiable health information. By signing this form, you are 
permitting the University of South Florida to use your health information for research purposes. 
You are also allowing us to share your health information with individuals or organizations other 
than USF who are also involved in the research and listed below. 
In addition, the following groups of people may also be able to see your health information and 
may use that information to conduct this research: 
• The medical staff that takes care of you and those who are part of this research study; 
• The USF Institutional Review Board (IRB) their related staff who have oversight 
responsibilities for this study, including staff in USF Research Integrity and Compliance 
and the USF Health Office of Clinical Research. 
Anyone listed above may use consultants in this research study, and may share your information 
with them. If you have questions about who they are, you should ask the study team. Individuals 
who receive your health information for this research study may not be required by the HIPAA 
Privacy Rule to protect it and may share your information with others without your permission. 
They can only do so if permitted by law. If your information is shared, it may no longer be 
protected by the HIPAA Privacy Rule. 
 
By signing this form, you are giving your permission to use and/or share your health information 
as described in this document. As part of this research, USF may collect, use, and share the 
following information:  
• Your phone number 
• Your email address 
You can refuse to sign this form.  If you do not sign this form you will not be able to take part in 
this research study. However, your care outside of this study and benefits will not change. Your 
authorization to use your health information will not expire unless you revoke (withdraw) it in 
writing. You can revoke your authorization at any time by sending a letter clearly stating that 
you wish to withdraw your authorization to use your health information in the research. If you 
revoke your permission: 
• You will no longer be a participant in this research study; 
• We will stop collecting new information about you;  
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• We will use the information collected prior to the revocation of your authorization. This 
information may already have been used or shared with others, or we may need it to 
complete and protect the validity of the research; and  
• Staff may need to follow-up with you if there is a medical reason to do so. 
 
To revoke your authorization, please write to: 
Principal Investigator  
For IRB Study # Pro00040239 
13101 Bruce B. Downs Blvd. 
MDC 101 
Tampa FL 33612 
 
While we are conducting the research study, we cannot let you see or copy the research 
information we have about you. After the research is completed, you have a right to see the 
information about you, as allowed by USF policies. 
Consent to Take Part in Research  
I freely give my consent to take part in this study. I understand that by signing this form I am 
agreeing to take part in research. I have received a copy of this form to take with me. 
_______________________________________________________________    
Signature of Person Taking Part in Study                                            Date  
_______________________________________________________________ 
Printed Name of Person Taking Part in Study 
 
Statement of Person Obtaining Informed Consent and Research Authorization 
I have carefully explained to the person taking part in the study what he or she can expect from 
their participation. I confirm that this research participant speaks the language that was used to 
explain this research and is receiving an informed consent form in their primary language. This 
research participant has provided legally effective informed consent.   
 
________________________________________________________ 
Signature of Person Obtaining Informed Consent Date __________ 
_______________________________________________________  
Printed Name of Person Obtaining Informed Consent  
 
 
  
 
137 
Appendix I: Participant Reminder Slip 
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Appendix J – Debriefing Statement 
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Appendix K: Pilot Study - Items Related to Validity 
 
Thank you for completing the Pediatric Sleep Hygiene Questionnaire. The following questions 
are related to the clarity and structure of this questionnaire. Please answer these questions 
honestly, as your opinions will help to improve the accuracy of this research project. 
 
Question 1. Were there any words in the handout or questionnaire that you did not understand? 
 
Question 2. Was there any time that you wanted to stop participating in the study?  
 
Question 3. Was there anything on this questionnaire that you felt should have been included 
and wasn’t? 
 
Optional. Do you have anything else you would like to tell us that you haven’t had a chance to 
mention? 
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Appendix L – USF IRB Approval 
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(continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
